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1. OO1He Mo/1I0KeHUs

l'ocynapcTBeHHasi UTOrOBasi aTTeCTalysi IPOBOJAUTCS TOCYapCTBEHHBIMU K3aMeHallMOHHBIMU
KOMHMCCHSIMH B Le/IIX Ofpe/ie/ieHHs COOTBETCTBUSI pe3y/bTaTOB OCBOEHHs OO0yUarouMHUCs
oOpa3oBaTe/ibHBIX MPOrpaMM COOTBETCTBYIOIIMM TpeboBaHUSIM (peJiepasbHOTO roCy/japCTBEHHOTO
oOpa3oBaTe/bHOTO CTaHZApTa.

bakasnaBp no HanpasieHuto noArotoBku 13.03.01 TeriosHepreTrka M TeryiOTEXHUKA JO/DKEH
ObITH TO/ATOTOB/IEH K pelleHHt0 TMpodecCUOHaMBHBIX 3a/ad B COOTBETCTBUU C TPOPUIBHOMN
HaIpaB/IeHHOCTbIO 06pa30BaTe/IbHOM TTpPOrpaMMbl «DHeproobecrieueHre TIPeAIIPUITUN» U BUZAM
ripodecCHOHa/ILHOM JesiTeTbHOCTHU:

— pacueTHO-TIPOEKTHasi ¥ MPOEKTHO-KOHCTPYKTOPCKas;

— TIPOM3BOJCTBEHHO-TEXHOJIOTUUeCKasi;

— HAYYHO-HCC/e/oBaTe/lbCKasl.

B cooTBeTcTBHMUM € BUAAMU U 3a/jladyaMU MPOQeCcCUOHATbHOM /leaTe/TlbHOCTH BBIMYCKHUK Ha
roCy/lapCTBeHHOM MUTOTOBOM aTTeCTalluM JO/DKeH TMoKa3aTh COOTBETCTBYIOLMI YPOBEHb OCBOEHUSI
CIeIyIOLIMX KOMITeTeHLIAMN:

- CroCcOOHOCTBIO  WCIIO/Ib30BaTb OCHOBBI  (PUIOCOPCKUX 3HAHWUK [ (HOPMHUPOBAHUS
MHpPOBO33peHuecKol nosuuuu (OK-1);

- CrocoOHOCTBIO AHAM3UPOBATh OCHOBHBIE JTallbl M 3aKOHOMEPHOCTH WCTOPHUECKOTO
pa3ButHs ob1ecTBa A/si GopMHUpoBaHUs TpakAaHcKol nmo3unmu (OK-2);

- CTHOCOOHOCTBIO WCTO/B30BaTh OCHOBBI SKOHOMHUECKMX 3HaHWWA B Pa3/TUuUHBIX Cdepax
nesirenbHOCTH (OK-3);

- CrIOCOOHOCTBIO UCTIO/TH30BaTh OCHOBBI TIPABOBBIX 3HAHWN B PAa3/MUHbIX Cepax [JesTelTlbHOCTH
(OK-4);

- CMOCOOHOCTBIO K KOMMYHMKAL[UM B YCTHOW M THMCbMEHHOW (opMax Ha pPYCCKOM U
WHOCTPAaHHOM $I3bIKaXxX [i/Isl pellieHus 3aflau MeXXTMUHOCTHOTO W MEeXKY/IbTYPHOTO B3aUMOZENCTBUsI
(OK-5);

- crocoOHOCTBIO paboTaTh B KOMaH/le, TOJIEPAHTHO BOCIIPUHUMAsI COLIMa/IbHbIe U KY/IbTypHbIe
pasmuus (OK-6);

- CriocOOHOCTBIO K camMoopraHu3aluu u camoobpasoBanuto (OK-7);

- CrocOOHOCTBIO MCI0JIb30BaTh METO/bl U CpeJCTBa (hr3UUeCcKol KyJbTyphI [/t obecrieueHUst
TIOJTHOLIEHHOM colua/ibHOM U TipodeccruoHansHol AesitenbHocTH (OK-8);

- CIIOCOOHOCTBIO HCIIO/B30BATh TPUEMbI TEePBOM TOMOILM, MEeTO/bl 3allUThl B YCIOBHUSIX
ype3BblvuaiiHbIX cutyaruii (OK-9);

- CTIOCOOHOCTBIO OCYIIECTB/IAThL TIOMCK, XpaHeHWe, 00pabOTKy M aHanu3 uHMOpMaLuud W3
Pa3/INYHBIX UCTOYHUKOB U 0a3 JAaHHBIX, TIPEAICTaB/ISATh ee B TpeOyeMoM dopmare C UCTIOb30BaHHUEM
HMH(OPMaI[MOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHoorui (OIMK-1);

- CrocOOHOCTBIO ZIEMOHCTPUPOBATh 0a30Bble 3HaHUS B 00/1aCTU  €CTeCTBEHHOHAYYHBIX
JUCLIATUTVH, TOTOBHOCTBIO BBISB/ISITH €CTECTBEHHOHAYUHYIO CYI[HOCTh TMpPOoO/ieM, BO3HUKAIOLIUX B
xoZe TpodecCHOHaNbHON [JesSTebHOCTH; TPUMEHSTh /s KX pa3pellieHUs OCHOBHbIE 3aKOHbI
eCTeCTBO3HaHHWsl, METO/Jbl MaTeMaTHMUeCKOro aHajau3a M MOJe/NMpPOBaHUs, TeOPeTUUeCKOro u
5KCIepuMeHTaIbHOro uccnenoBanus (OITK-2);

- CrocoOHOCTBIO yuacTBOBaTh B COOpe M aHajM3e WCXOAHBIX JAHHBIX [7IsI TIPOEKTHUPOBAHUS
HEPro0OBEKTOB U UX /IEMEHTOB B COOTBETCTBUM C HOPMaTUBHOH JoKyMeHTatmel (ITK-1);

- CrOCOOHOCTBIO  TIPOBO/IUTH ~ pacueTbl IO  TUTOBBIM  METOJWKAaM, TIPOEKTHPOBAaTh
TeXHOJIOTUUeckoe 0O0OpyZOBaHHMEe C WCIOIb30BaHUEM CTaH/ApTHBIX CPeJCTB aBTOMaTH3alud
MPOEKTUPOBAaHUS B COOTBETCTBUM C TeXHUUeCKUM 3ajaHueM (I1K-2);



- CIOCOOHOCTBIO yuaCTBOBaTh B TPOBEAEHUU TIPeABAPUTENHBHOTO TEeXHHUKO-3KOHOMHUYECKOTO
000CHOBaHHMSI TPOEKTHBIX Ppa3pabOTOK >SHEProOOBEKTOB M HWX 3/IEMEHTOB I10 CTaHAApTHBIM
MeTtoukam (ITK-3);

- CocoOHOCTBIO K TPOBE/IEHHIO SKCIIEPUMEHTOB IO 3a/[aHHOM MeTojMKe, 00paboTke u
aHa/M3y TIOAYYeHHBIX pe3yabTaTOB C I[IPUB/IEYEHHUEM COOTBETCTBYIOLL[ETO MaTeMaTH4eCcKoro
anmapata (I1K-4);

- cmocobHocTeO  obecrieurBaTh  COOJMIOZEHWME  TIPaBWJI  TeXHUKM  0e30TaCHOCTH,
TIPOM3BO/ICTBEHHOM CaHUTapWH, TI0YKapHOW 0€301MacHOCTH, HOPM OXPaHbl TPY/Za, MPOU3BOZCTBEHHON
u TpyZoBou auctumivbsbl (ITK-7);

- TOTOBHOCTBIO K YYaCTHIO B OPraHU3aL[l METPOJIOTHIeCKOro 00ecrieueHust TeXHOIOTHUeCKIX
TIPOLIECCOB TIPY UCII0/Ib30BaHUM THITOBBIX METO/IOB KOHTPOJISI PE)KUMOB Pab0ThI TEXHOIOTHUECKOTO
obopynoBanus (ITK-8);

- CIOCOOHOCTRIO 0bOecreurBaTh COOJIOAEHHe KOTOTHUECKON 6e30MacHOCTH Ha MPOU3BOZCTBE
Y TUIaHWPOBaTh 3K03alllMTHbIE MEPOTNPUSITHSI 1 MEPOTIPUSTHS TI0 SHEPTo- U pecypcocOepekeHrro Ha
nipousBozicTBe (ITK-9);

- TOTOBHOCTBIO K Y4YaCTHIO B paboTax Mo OCBOEHHIO U /IOBOJIKE TEXHOJIOTHUECKHMX TPOLIeCCOB
(TIK- 10).

Ha ocHoBaHuM pellieHrst YueHoro coBeTa yHUBepcuteta oT 28.03.2018 (mpoTokos Ne 3)
WTOTOBBIE aTTeCTALMOHHbIE UCTTBITaHUS MO Hanpas/eHuto oArotoBky 13.03.01 TeruviosHepreTrka u
TEeIUIOTeXHHKA BK/TFOYAOT:

— roCyJJapCTBEHHOT' 0 3K3aMeHa;

— 3aIUTHI BBIMTYCKHOW KBaTM(PUKAI[MOHHOMN pabOTHI.

K rocyzapcTBeHHOM UTOTOBOM aTTeCcTal[|uM JIOMyCKaeTCsl 00yUarOIUiics, He UMeIOIINA
aKa/ieMHU4eCKOo 3a/10/DKeHHOCTH U B TI0JTHOM 00beMe BBITIO/THUBILWYN yueOHBIN T/1aH UK
VH/MBHU/yalbHbINA YueOHBIN TU1aH 10 JaHHOM 00pa3oBaTebHON IIPOrpamMMme.

2. Ilporpamma u nopsAAOK NPoBe/jeHHs roCy/JapCTBeHHOro0 3K3aMeHa

CornacHo yyeGHOMy TMJlaHy TIOATOTOBKAa K Cjjaue W C/lada TOCY/apCTBEHHOrO 3K3aMeHa
npoBoautcst B mepuog ¢ 02.06.2022 mo 14.07.2022 r. [ns mpoBefeHHs TOCYyJapCTBEHHOI'O
JK3aMeHa COCTaBJIsIeTCSl paclycaHue 5K3aMeHa U TIpeJ9K3aMeHalMOHHbIX KOHCY/IbTalWh
(KOHCY/TbTUPOBaHHE OOYYarOIIMXCS 110 BOMPOCaM, BK/IFOUEHHBIM B TIPOTPAMMY T'OCY/IapCTBEHHOTO
3K3aMeHa).

['ocynapcTBeHHbIM 3K3aMeH TPOBOAMUTCS HAa OTKPBITHIX 3acefaHUsiX SK3aMeHal[MOHHOU
KOMHCCUM B ClleldasbHO TOJATOTOBJIEHHBIX ay/JWTOPHSIX, BbIBEJIEHHBbIX Ha BpeMsi 3K3aMeHa U3
pacrucanusi. [IpyucyTCTBUe Ha roCcyiapCTBEHHOM SK3aMeHe MOCTOPOHHUX JIUL] 10y CKaeTCsl TOJIbKO
C paspeluenus npexacegaresns ['OK.

OOyuaroIMcsT ¥ JWiaM, TPUBJ/IEKaeMbIM K TOCY/JapCTBEHHOW WTOTOBOM aTTecTalvu, BO
BpeMsi ee TIPOBe/IeHUs 3aripeljaeTcsi UMeTh TIpU cebe U MCIO/b30BaTh CPe/ICTBA OTEPAaTUBHOU U
MOOM/IHOM CBSI3U.

['ocyiapcTBeHHBIM 3K3aMeH MPOBOWTCS B /iBa dTara:

- Ha IMepBOM 3Tarie poBepsieTCst ChOPMUPOBAHHOCTD OOIIEKYIbTYPHBIX KOMITETEHI[HH;

- Ha BTOpOM 3Tarie TIpOBepsieTcsl C(HOPMHPOBAHHOCTL 00IenpodeCcCHOHaNbHBIX U
npodheCCUOHATBHBIX KOMIIETEHIUH B COOTBETCTBUH C YUEOHBIM I/TAaHOM.
ITodzomoeka k coaue u coaua nepgoz2o 3mana 20Cy0apcmeeHHO20 3K3aMeHa

[TepBBIii 3Tan TOCYAAPCTBEHHOTO JK3aMeHa TIPOBOAUTCS B (opmMe KOMITbIOTEPHOTO
TeCTUpOBaHUs. TeCT COZep>KUT BOTIPOCHI U 3a/IaHUS T10 MPOBEPKe OOIIeKY/IbTYPHBIX KOMITETEHIIUH



COOTBETCTBYIOLL|Er0 HarpaB/jeHWsi MOJArOTOBKH/ CIeLUaJbHOCTU. B 3aaHMsX MCIO/Ib3YIOTCS
CJ/leflyIoLI1ie TUIbI BOIIPOCOB:

- BbIOOD OJJHOTO MPABU/ILHOTO OTBETa U3 33JJdHHOTO CITHUCKa;

- BOCCTaHOBJIEHHe COOTBETCTBUSI.

Jlnst TIOATOTOBKM K 9K3aMeHy Ha o0pa3oBaTe/bHOM IIOpTajie 3a TPU HeZlend /0 Hayvania
UCTbITaHUM B O710Ke «Baiiii Kypchl» CTaHOBUTCS [JOCTYITHBIM 3/IEKTPOHHBIN Kypc «/leMo-Bepcusi.
l'ocypapcTBeHHBIN 5K3aMeH (TecTUpoBaHKe)». JJOCTyM K 1eMO-BepCHU OCYLeCTB/ISIETCS 10 JIOTUHY
¥ TIApo/l0, KOTOpble HCIOMB3YIOTCS OO0ydYaromuMucsl [/l OpraHM3aluM  /IOCTyNa K
MH(POPMAaLIMOHHBIM pecypcaM U cepBHUCaM YHUBEpPCHUTeTa.

[TepBblii 3Tanm rocyZapCTBEHHOIO SK3aMeHa IPOBOJUTCS B KOMIIBIOTEDHOM Kjacce B
COOTBETCTBUHM C YTBEP’KJEHHBIM PAaCITMCAaHKeM rOCyAapCTBEHHBIX aTTeCTAl[MOHHBIX UCITbITaHUM.

Bbnok 3ajaHuii TepBOro 3Tama TroCy/JapCTBEHHOTO 5K3aMeHa BK/IOYaeT 13 TeCTOBBIX
BOMPOCOB. [IpoJi0/KUTE/TBHOCTE 9K3aMeHa cocTaBiisieT 30 MUHYT.

Pe3yJIbTaTbI MepBOro 3Tara rocygapCTB€HHOI0 3K3aMeHd OIpeAe/atoTCA OL€HKaMH «3aUTEHO»
U «He 3a4TeHO» U O0BABISIOTCS Cpa3y mnocJie rpruemMa 3K3aMeHa.

Kputepun OLIeHKH 11€pBOTO 3Tara rocyAapCTBeHHOTO YK3aMeHa:

— Ha OLIEHKY «3a4TeHO0» — 00yUaroIuiics 0/DKeH MoKa3aThb, 4To 00/1a/laeT CUCTEMOU 3HAaHUH U
BJIaJieeT OIpeZie/IeHHbIMH YMEHHUSIMH, KOTOpbIe 3aK/IFOUalOTCs B CIIOCOOHOCTH K OCYIIECTBJIEHHIO
KOMILJIEKCHOTO TIOMCKa, aHaau3a M WHTepripeTaluy HH(OpMaLMM 110 OIpe/ie/leHHOM TeMe;
YCTaHOBJIEHUIO CBSi3€M, MHTerpaluM, WCI0/Ib30BaHMI0 MaTepuasna W3 pasHbIX pasfielioB U TeM IS
pelIeHus T0CTaB/IeHHOU 3afaur. Pe3ynbraT He MeHee 50% 0ansioB 3a 3a/jaHUsI CBUETEICTBYET O
JI0CTaTOUHOM YPOBHe C()OPMHUPOBAHHOCTU KOMITeTEHLIMH;

— Ha OLIeHKY «He 3a4TeHo» — o0yuaromuiics He 00/aiaeT HeoOXOAUMOM CUCTeMOW 3HAaHWM U
He BjaZieeT HeOOXOJUMbIMK TPAKTHUECKUMU YMEHHUSIMM, He CrocobeH TIOHMMaTh U
WHTEpPIIPEeTUPOBaTh OCBOEHHYIO WH(popMalmio. PesynbtaT MeHee 50% 0a/uioB 3a  3ajjaHus
CBHU/IETEJILCTBYET O HEJOCTaTOYHOM YPOBHE CHOPMUPOBAHHOCTH KOMIIETEHI[UH.

ITodzomoeka K coaue u cdaua 8mopozo 3mand 20Cy0apcimeeHH020 IK3aMeHa
Ko BTOpOMY 3Tary rocyiapCTBeHHOT'O 3K3aMeHa ZI0MyCKaeTCsi 00yJaroI[|iiCs], IOy YUBIIAN
OLIeHKY «3auTeHO» Ha IepBOM JTarle.
Bropoti 3Tamn rocyiapCTBEHHOTO K3aMeHa MPOBO/IUTCS B MMUCbMEHHOU (hopme.

'ocyapcTBeHHBIM 5K3aMeH BK/IOUaeT 4 TeOpeTHMUeCKWX Bompoca U 1 mpakThuyeckoe
3aganue. [Ipofo/KUTe/IBHOCTE 5K3aMeHa CoCTaBiisgeT 4 yaca.

Bo Bpems rocyz,apCTBeHHOI0 3K3aMeHa CTY[eHT MOJKeT I10/1b30BaThCs:

- CIIpaBOYHBIMHU TTOCOOUSIMHU,

- MarpaMmaMu COCTOSIHUS,

- TeXHOJIOTUYEeCKUMU CXeMaMH,

- aTylacaMy KOHCTPYKLMH.

Pe3ysbTaTsl rocyjapCTBEeHHOIO K3aMeHa OIPee/IsFOTCs OLIeHKAMU: «OTJIMYHO», «XOPOLLIO»,
«yI0BJIETBOPUTE/ILHO», «HEYI0BIETBOPUTE/ILHOY.

Kputepuy oLieHKM rocyZiapCTBEHHOIO 9K3aMeHa:

— Ha OLEHKYy «OTJIMYHO» — OOydvaromuiicsi [O/DKeH I10Kas3aTb BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIeTEHLIMH, T.e. TOKa3aThb He TOJAbKO 3HAaHUSI U yMeHHsi Ha YpOBHe
BOCIIpOM3BeJieHNsT M 00bsicCHeHHs1 MH(GOpPMALWMK, HO W TpPOQeCcCHOHAIbHbIe, MHTe/IeKTyalbHbie
HaBBIKU pellleHusi 1MpobsieM U 3a/lay, HaXOXKAEHHUs] YHUKa/IbHBIX OTBETOB K MpobsieMaM, OLIEHKUA U



BbIHECEHUS] KPUTUUECKUX CY’K/IeHUM, OCHOBAaHHBIX Ha IPOYHBIX 3HAHUSX;

— Ha OLEHKY «xopomo» — oOyvamouuiicsi [Jo/DKeH TI0KasaTb CpeJHWN YPOBEHb
c()OPMHPOBAHHOCTM KOMIIeTEHLIMM, T.e. TOKa3aTb He TOJAbKO 3HaHUSI U YMEHHs1 Ha YpOBHe
BOCIIpOM3BeJieHrs U 00bsicHeHHs1 MH(OpMalMK, HO M TpodecCcHoHa/lbHble, WHTE/IeKTyalbHble
HaBBIKU pellieHus po0/ieM U 3a/jau, HaX0XKAeHUs] YHUKAIbHBIX OTBETOB K IpoOsiemMam;

— Ha OLIEHKY «y/I0BJIETBOPUTE/JIBHO» — 00YJarOIUIICS [JOJDKEH TM0Ka3aTh MOPOTOBBIN yPOBEHb
c(OPMHPOBAHHOCTM KOMIIETEHLMM, T.e. TIOKa3aTb 3HAHWsS HAa YPOBHE BOCIPOW3BEJeHUS U
00bsicHeHUs1 NHGOPMALH, PO eCcCHoHaTbHbIE HaBBIKW PeIleHHst TIPOCTHIX 3a7ad..

— Ha OLIEHKY «Hey/OBJIETBOPHTE/JBHO» — O00ydYaloluiics He MO)KeT IO0Kas3aThb 3HaHUS Ha
YPOBHE BOCIIpOM3BeJleHHs] U 00bsicHeHUss MH(pOpMaLMM, He MOJKeT T0Kas3aTb HMHTe/UIeKTyalbHble
HaBBIKM pellleHHs] POCThIX 3a/au.

Pe3ynbTaThl roCyJjapCTBEHHOTO 35K3aMeHa OOBSB/SIOTCS Ha cCiefyroumid pabouuii JeHb
TI0CJ/Ie TIPOBeZIeHus SK3aMeHa.

OOyuaroluiicsi, yCrHelmHo CAaBLUIMM  TOCy/JapCTBEHHBIM  9K3aMeH, [IOMyCKaeTcs K
BBITIOJTHEHUIO 1 3all{UTe BBITYCKHOW KBa/IM(pHUKALIMOHHOM pabore.

2.1 CopepxaHue rocyAapCTBeHHOI0 3K3aMeHa

2.1.1 IlepeueHb mem, npogepsieMbIX Ha Nepeom 3mane 20Cy0apcmeeHH020 3K3ameHa

dunocodusi, ee MeCTO B KyJIbType
WcTopuueckue Tursl punocoduu
[Tpobnema uzpeanbHoro. Co3HaHMe Kak (hopMa MCUXUUYECKOT0 OTPayKeHUSI
OcCo6eHHOCTH UeI0BeUeCKOro OBbITHS
OO611ecTBO Kak pa3BUBaroliasics cucreMa. KynbTypa U LIMBUAIMA3ALIUS
Vcropus B cucTemMe ryMaHATapHBIX HayK
[usunusanuu [IpeBHero mvpa
Jroxa CpejJHeBeKOBbs
Hosoe Bpemsa XVI-XVIII BB.
. MoiepHU3aIiyist ¥ CTaHOBJIEHWE WH/yCTPUAIbHOTO 00IiecTBa Bo BTOpoi nonoBuHe XVIII —
Hauase XX BB.
11. Poccus u mup B XX — Havaste XXI B.
12. HoBoe BpeMs U 3110Xa MOJepHU3aLuU
13. Cnpoc, nipefijioykeHre, pbIHOYHOE PaBHOBECHE, 3/1aCTUYHOCTh
14. OcHOBBI TeOpUM TIPOU3BO/ICTBA: U3/IEP’KKM TIPOM3BO/ICTBA, BHIPYUKA, TPUObLIL
15. OcHOBHbIE MAaKPO3KOHOMUYECKKE TI0Ka3aTeln
16. Makpo3KoHOMHYeCKasi HeCTaOUIbHOCTh: Oe3paboTuiia, UHGISLINS
17. Ilpegnpustrie 1 ¢prvpMa. DKOHOMUYECKas MPUPO/A U LiefieBasi PyHKLUS (PUPMBI
18. KOHCTUTYLIMOHHOE TIPaBO
19. I'paxkgaHckoe mpaBo
20. TpyznoBoe ripaBo
21. CemeliHOe TIpaBO
22. YT0o/I0BHOE MPaBo
23. 51 u MOé OKpy>KeHHe (Ha MHOCTPaHHOM $I3bIKe)
24. 51 u Mosi yueba (Ha MTHOCTPAHHOM SI3BIKE)
25. 51 ¥ MHp BOKpYT MeHs (Ha MHOCTPaHHOM $I3bIKe)
26. 51 v most 6yayiast mpodeccusi (Ha THOCTPAHHOM SI3bIKe)
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13.
14.

15.

27. CTpaHa u3yuyaeMoro si3blka (Ha THOCTPaHHOM $I3bIKe)

28. ®opMbI CyLL[eCTBOBaHHUS SI3bIKa

29. OyHKIMOHA/IbHbIE CTU/IU JINTePATYPHOTO A3bIKa

30. ITpobsiema MeXKYIbTYPHOTO B3aUMO/IeHCTBUS

31. PeueBoe B3anMO/IeliCTBHE

32. [lesioBass KOMMYHUKALUsA

33. OCHOBHBIE ITIOHATHSA KYJ/IbTYPOJIOTUA

34. XpUCTUAHCKUM TUIT Ky/IbTYPbl KaK B3aMO/eiiCTBHe KOH(eCcCHii

35. Vcnamckuii TUN KyJIbTYPBbI B [yXOBHO-UCTOPUUECKOM KOHTEKCTe B3auMO/|eHCTBUS

36. TeopeTrKo-MeTO0/IOTMYECKHE OCHOBBI KOMaH[000pa30BaHus M CaMOPa3BUTHUS

37. JINUHOCTHBIEe XapaKTePUCTUKU UIeHOB KOMaH/Ibl

38. OpraHu3alMOHHO-TIPOI[eCCYa/IbHbIe aCITeKThl KOMaH/IHOU PabOoThI

39. TexHonorKs CO37aHUsA KOMaH/bl

40. Camopa3BUTHe KaK YCI0BUe MOBbIIeHUs] 3PPeKTUBHOCTH TUYHOCTU

41. luarHOCTMKa W CaMOJMAarHOCTWKAa OpraHu3Ma IpU peryJisipHbIX 3aHATHSX (PU3NUeCKOon
KyJbTYPOH U CIIOPTOM

42. TexHryeckasi IOJrOTOBKa U 00y4yeHHe JBUraTe/IbHbIM [1eCTBUSIM

43. MeToAMKM BOCIIUTaHUS (PU3NYECKUX KaueCTB.

44. Bups! criopTa

45. Knaccudukanys upe3BbluaiiHbIX cuTyaluil. CrucTeMa upe3BblYaiiHbIX CUTYaLUM

46. MeToAbl 3alUThI B YCJIOBUSIX Ype3BbIYAMHBIX CUTYaLUH

2.1.2. IlepeueHb meopemuueckux 60Npoco8, 6bIHOCUMbBIX HA 8MOPOLI 3man
20cy0apcmeeHH020 3K3ameHd

b1.5.17 «I'mpaporasoguHaMuKa»
[Torepu Hamopa ¥ /jaB/eHrsl HA MeCTHbIe COTIPOTUBIIEHUS.
Crpy#iHOe [BIKeHre: CBOOO/HbIe, 3aTOT/IeHHbIe, OTPaHUUeHHbIE CTPYH.
[MonsiTre o moob6uM ¢usnueckux nporecco. TeopeMbl Moo00us1, uncsa (KpUTepun) mogo0us..
O6mue puznyeckre U MexaHUUeCKre CBOMCTBA XKUAKOCTH U Tras3a.
Cunbl, JeiicTByOIMe B )KUAKOCTU. OCHOBHOe ypaBHeHUe THAPOCTaTUKK. [laBieHue, Harop.
OuddepeniiranbHoe ypaBHeHre Jiiepa J/isl TTOKOSILeNHCsT XKUTKOCTH.
YpaBHeHue CIJIOLUIHOCTY (Hepa3pbIBHOCTH) B AUQdepeHI[ManbHON opMe. Y paBHeHHe pacxo/a.
IuddepeniianbHoe ypaBHeHUe Didiepa [/ ABMKYILEHCS )KUAKOCTH.
YpaBHeHue bepHynnu i ujeanbHOM HeCKMMaeMOM JKUAKOCTH. DPU3MUECKUN CMBIC
Mbe30MeTPUYECKOr0, FTeOMeTPUYECKOT0 U CKOPOCTHOTO JJaB/IeHUIA.

. Pexxumbl ABMKeHUsT BSI3KOU »KUAKOCTH. KpuTepuii PeliHosb/ca, ero pusndyeckuii CMbICT.
11.
12.

[ToTepu Ha TpeHUe TIPH JBWKEHUH BSI3KOM XKUAKOCTH. Ko3puireHT rvipaBInuecKoro TpeHusl.
NcreueHne >KUIKOCTA M3 OTBEPCTHMM M HacajokK. KosadduiveHT u cTereHb CKaTUsi CTPYM.
KoadduimenT ckopoctu 1 pacxoja.

JBr>KeHUe ra3oB M0 KaHajaaM nepeMeHHOro ceuenus. Yucno Maxa.

BsaumogeicTBue CTpyd C TUIOCKOCTBIO:  TIOJlyOrpaHWYeHHble  CTPYH, HaCTW/IbHOCTb,
J1aTbHOOOMHOCT.

CrpyiiHble anmapaTbl: IPUHLIUIT AeiCTBUs, 00/1aCTH TIPUMeHeHusl.

b1.5.16 «TexHnyeckas TepMOAUHAMMKA»
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1. TepmoauHaMHYeCKHe TIPOLIECCHI HWealbHOTO ra3a. 3o0paskeHue MpoljeccoB MeaqbHOTo ra3a Ha
JyarpaMMax coctossHuss P —v, T-s. Pabora ¥ TerioTa OCHOBHBIX TEPMOJMHAMUUECKHUX
TMpOLIeCCOB.

2. WpeanbHble rasel — 3aKOHbI U YpaBHeHHe COCTOsAHUA. ['a30Bas nocTosiHHas. TernnoemMKoCTh ra3os.
YpaBHenue Matiepa.

3. IlepBbli1 3aKOH TePMOJWHAMUKH, €T0 COZlepKaHue Y aHAaJIUTUUeCKUe BbIPayKEeHUS.

4. TlonUTpOMHBIN TPOLECC KaK OOLHiA C/Tyyaid TepMOAMHAMUYECKUX TIPOLIECCOB.

5. BTopoii 3akoH TepMOAWHAMUKM, CYILIHOCTb, (POPMYJUPOBKH, aHA/IUTHUYECKOe BbIpa)keHue,
TPaHUIIbl TPUMEHUMOCTH. OHTPOMHsI, ee CBOWCTBA, M3MEHEHWe SHTPONMMU B OOpaTUMBbIX U
HeoOpaTUMBIX TIpoLjeccax.

6. PeanbHble rasbl. YpaBHeHue cocTrosiHus. P — T nuarpamma fjiss HOpMa/IbHOIO ¥ aHOMaJIbHOI'O
BemlecTBa. V300pakeHHe TIPOLIECCOB peasbHOTO Ta3a (BOASHOTO Tapa) Ha AMarpaMmax
cocrosgausg P—v, T—s, h-s.

7. 1luksbl fBUraTe/Iel BHyTPEHHEro CropaHusi, UX CpaBHeHWe, aHanu3, TepmMuyeckuit KIT/1.

[Ipouecce! cxxaTus B MOPILIHEBOM KOMIIpeccope. BiusiHve «BpefHOro rpoCTpaHCTBay.

9. MHorocTyrneH4aTblii KOMIIPECCOP C MPOMEXYTOUHBIM OXJIaXKJAEeHWeM CKUMaeMmoro rasa U ero
pabora. M306pakeHre MpoLeCccoB Ha JUarpaMMax COCTOSIHUSI.

10. CxeMa ¥ LMK/ ra30TypOMHHOM ycTaHOBKH. [ToBbieHue sddexkruBHoctr I'TY.

e

11. NcTeueHure ra3oB U MapoB U3 pa3/iMuHbIX KaHanoB. Coruio u gud@ys3op. YpaBHeHUe Tpoduis
KaHaJia.

12. Ycsi0Bus osTyueHusi CBEPX3BYKOBBIX CKOpocTelt ucteueHusi. Coruio JlaBansi.

13. lpoccenupoBaHue ra3oB M MapoB. V3MeHeHMe MapaMeTpOB MpH [ApPOCCEeTUPOBaHUM. DPQeKT
HM3MeHeHUs TeMIlepaTyphl peajJbHOro ras3a Ipy JpoccenrpoBanuu. KprBas HHBepCUH.

14. Cxema u ukn PeHkrHa c rieperpeThiM napoM. Tepmuueckuii KIT/] nykia.

PereHepaTUBHBIN LUK/ TAPOTYPOUHHON yCcTaHOBKH. CxeMa peann3aliii pereHepaTUBHOIO I[UKIIA.

B51.5.19 «Tensiomaccoo0mMen»
1. OcobeHHocTH U3MyueHUs ra3oB U mapoB. OmpeziesieHe CTeNeHN UePHOTHI ra30B.
TeryiooOMeH MpU KUITEHUH KUAKOCTU. KpuBast kumeHust. [Ipuposia KpU3MCOB KUTIEHUS TIEPBOTO
poza.
[lepesaua TerioTel Yepe3 LWIMHAPHUYECKHE CTEHKHU.
OcHOBHOI 3aKOH TerionpoBogHOCTH. [uddepeHiiaribHoe ypaBHeHUe TerIONPOBOJAHOCTH.
YcnoBus 0JHO3HAYHOCTH.
[Iepesaua TeruioThl yepes IJIOCKUE CTEHKU.
Crioco6b1 MHTEeHCU(UKAILMK Tervtonepeaaur. OpebpeHrie TOBepXHOCTeM TeryionepejauM.
I'pacdoananuTHUeCKU MeTO/, pacueTa HarpeBaHus (OXJIaX/IeHWs1) TepMUUECKU MaCCHUBHBIX TeJl.
OcHOBHOI 3aKOH KOHBEKTHMBHOM TeTuio - U MaccooTAaud. Ywuciaa mogobus, UCIosib3yeMble B
pacyeTax KOHBEKTUBHOI'O TeIIO - ¥ MacCorepeHoca.
9. KOHBEKTHBHBIN TeTI000MeH TIPU BHIHYKZIEHHOM TeueHUH >KUJKOCTH (ra3a) B TpyOax.
10. KOHBEKTUBHBIN TEIJIO00MEH TP BBIHY>KZAEHHOM TIOTIEPEYHOM 00TEKAaHHUU TPYOHBIX MyUKOB.
11. TeriooTAaua rnpu cBO6OAHON KOHBEKIUH.
12. TeruiooOMeH TIpU KOHZEHCALWH Tiapa.

&

PN W

13. TerutooOMeH Mpy KUTIEHUH >KUJKOCTU B TpyOax. [Tprpoa Kpu3rca KATeH|sI BTOPOro po/a.
14. OCHOBHBbIe 3aKOHbI TEIJIOBOT'O U3J/TyUYeHUs.
15. Terioo6MeH M3MyyeHHeM B CUCTEMax TeJl, Pa3/ie/IeHHbIX MPO3pauHOM Cpe/jou.
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11.

12.
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14.

15.
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10.
11.
12.

b1.B.13 «JHeprocoepe)xkeHune B TeM/I0IHEPreTUKE H TeN/IOTEXHOIOTHSIX»

OcHOBHbIe Hampab/ieHHsi COBepLIEHCTBOBAHMS [eHCTBYIOLUMX TeXHOJIOTMYeCKHUX IPOLecCOB B
MeTaJlJTypriu.

[Tytv moBbllleHUs1 3¢(GEKTUBHOCTU MCII0/Ib30BaHUS TOIUIMBA B  BbICOKOTEMITePATypPHBIX
ycraHoBKax. Oco6eHHOCTH 3HeprocOepekeHus B BLICOKOTEMITePAaTYPHBIX TeT/IOTEXHOIOTHSIX.
MHTeHCHBHOE SHeprocbepeskeHue.

OCHOBBI 3HeproayiuTa 00beKTOB TeIJI03HEPTeTHKH.

OcobeHHOCTH 3HEproayAxTa MPOMBILUIEHHBIX TPeIPUSITHH.

OHeprobaaHChl TIPeNPUSTUN.

OHeprocbepekeHHe TIpU TIPOU3BO/ICTBE U PACTIPe/ie/IeHUH TETVIOBON SHEPTHH.

OcobeHHOCTH 3HEprocOepe’keHNst B BBICOKOTEMIIEPATyPHBIX TETIOTeXHOJIOTHSIX.
OHeprocOepe)keHHe B CHUCTeMax OTOIUIEHWs, BEHTWISLMHM, TOpSUYero BOAOCHAOKeHus,
CYLUWIbHBIX, BbINAPHBIX, PeKTU(PUKALIMOHHBIX YCTaHOBKaX.

. BHepFOEMKOCTL HpOMbIH.IJ'IEHHOﬁ TpOAYKINH. SHEPFOQMKOCTB N KdyeCTBO HCIIOJ/Ib30BAHHA B

JIeHCTBYIOILlel TIPOMBIIIEHHOW — TeruioTexHojoruk. (CpaBHeHMe pacxOJloB  TOIIMBA U
5HEproeMKOCTH.

[uarHocTvKa SHEpProucronb30BaHUsl B TPOMBIIUIEHHBIX TeryioTexHoorusax. [lokasarenu
5HEeproKrCII0/Ib30BaHusl.

OO0111ast XxapaKTepUCTHKa HeprocOepeskeH st B POMBILIIEHHOCTH.

OcHoBHbIe HarpaB/ieHUs SHeProcbepe>keHrst B UePHOM MeTa/Typryuu. VICTOUHUKY U ITOTeHLIUA/IbI
3HeprocOepexeHsi B YePHOUM MeTal/TypPru.

Mertop mpesienlbHOTO 3HeprocOepexkeHus. MeTOAONOTHS WHTEHCHBHOTO 3HeprocOepe)xeHusl.

Kputepuu JHEPreTUYeCKOu OTNITHMH3AI UK. OHeprocbeperatorast TEXHOJIOTHS,
sHeprocOeperaroIye TerIoBble CXeMbl M 000pyI0BaHHe.
OHepromnoTpeOsieHHe W SHEPrOMCIONb30BaHWE B MeTa/UTyprdd.  JHEProeMKOCTb

MeTa/UTypruueckon MpoAyKiud. PacdeTsl TerionoTpebsieHUs] MeTa/UTypruueckon MpOoAyKLWH.
PacyeTbl SHeProuCIoIb30BaHUs B UePHOM MeTa/lTypruu.

b51.B.05 «VICTOYHMKH U CHCTeMBbI TeIJIOCHA0KeHUs»

BogsiHble crcTeMbl TeryiocHaOKeHMsT: KnaccuuKauys, obactu npuMmeHeHust. [IpenMyiiectsa u
HeJ0CTaTKU BO/bI KaK TeIJIOHOCUTeIS.

[TapoBbie cHCTeMbI TerIocHabKeHus1: 00/1aCTH TIPUMeHeHus], TIPeMMYIL[eCTBa ¥ HeZJOCTaTKH Tapa
KaK TeIJIOHOCUTeIS.

OrmpeiesieHrie pacyeTHBIX PacxXoZioB BOJBI B TEIVIOBBIX CeTsiX. BbiOOp HacOCHOTO 060pyj0BaHUS
TET/IOBBIX CeTeM.

'padyk TPOAO/KUTENBHOCTA TEIUIOBBIX HArpy30K IMPOMBILIEHHO-0TONUTeNbHbIX TOLl U
KOTeJ/IbHBIX, ero II0CTpPOoeHue.

Ce30HHble U KpYIVIOTOAWYHbIE TeIUIOBble HAarpy3Kd I[POMBIIIEHHO-OTOnuUTeIbHBIX TOLl U
KoTesibHbIX. Oripe/iesieHre TeIJIOBbIX Harpy30K.

CxeMbl ¥ KOHQUTYypaLMy TeIJIOBLIX CceTel, UX MperMylllecTBa U Hel0CTaTKU.

CxeMbl IpUCOeJUHEeHUS NTOTpebuTe el K TapoBbIM U BO/ISIHBIM TeT/IOBBIM CETSIM.

OCHOBBI TH/]PaB/IMYECKOr0 pacyeTa TEerIOBbIX CeTeu.

ITocTpoeHne Mbe30MeTPUYECKOI0 Tpa(uKa BOASHBIX TEIJIOBbIX CeTel.

I'vapaBaMuecKuil pe>kxuM BOJSTHBIX CUCTEM TeryIoCHabKeHusl.

I'mapaBavueckuii yap B BOASIHBIX TEIJIOBBIX CeTSIX.

OCHOBBI TEMJIOBOT0O pacyeTa TeIIOBbIX CeTeu.

12



13.

14.
15.

Eal

o

10.
11.
12.
13.

14.

15.

8.
9.

10.

OO6opyioBaHWe TETUIOBBIX CeTei: TPyObl, TeryioBas W30JISALUS, OINOPbl W  TIOABECKH,
KOMITIeHCATOPbl TeMIepaTypPHbIX Y/JIMHEHWH, apMaTypa.

OcHOBHbIe TIO/I0XKeHUsI TI0 IKCIITyaTal[uM TeIJIOBbIX CeTel.

PerynupoBaHue OTHyCKa TemIOThl [Jjisi OJHOPOJHOM W pa3HOPOAHOM TeI/IOBOM HarpysKku,
MPUCOeIMHEHHOMW K BOJSIHOM TEeIJIOBOU CeTH.

b1.B.06 «KoTe/ibHBIe YCTAHOBKHU M ITIapOreHepaTropbi»

OuncTKa MPOAYKTOB CrOPAHMS OT TBEPABIX M ra3000pa3HbIX IIPUMeCeii.

CucreMbl 30/10- U LLIJIAKOYZa/IeHUs] KOTJIOB.

KoHcTpykiMy naponeperpesaresnei apoBbIX KOTJ/IOB.

OOmmiasi XapakTepUCTHKA COBPEMEHHBIX KOTEJbHBIX YCTaHOBOK, WX MECTO W pOJib Ha
TIPOMBILLJIEHHBIX [TPeANPUATUSIX.

MarepuasnbHble U TeTIoBble 6alaHChl KOTeIbHBIX YCTaHOBOK TNPY paboTe Ha ra30BOM, >KUJKOM U
TBEPZIOM TOI/IUBAX.

OcHoBHbIe TpeOOBaHUSI, Tpe[bsiB/lsseMble K TOMOYHBIM YCTPOMCTBaM KOTe/bHBIX arperaros.
Knaccudukarysi 1 KOHCTPYKLIMK TOMIOYHBIX yCTPOMCTB.

OKOHOMali3epbl apoBbIX KOT/IOB U UX BKJ/IFOUEHHe B [IUTaTe/IbHble MarucTpasiy.
KoHcTpyKTHBHBIE CXeMbl BO3[YILIHBIX IO 0rpeBaTesieii IapoBbIX KOTJIOB.

KoHCTpyKLMM T1apoBbIX KOTJIOB C €CTeCTBEHHOM LMpKYyJisLuel, MpSIMOTOYHBIX M C
MHOT'OKPaTHOM TIPUHY/IUTeTbHOM LIUPKYJISLIei.

Cucrembl TOIIMBONOJAYX KOTJIOB.

OKCIlTyaTalysl KOTe/IbHbIX YCTaHOBOK; OpraHu3allkisi peMOHTOB.

TeruioTexHUYeCKHe UCTIBITaHUS KOTe/IbHbIX YCTaHOBOK.

BopHbli pexxum napoBbIX KoT/IoB. CTyneHuaToe ucrniapeHuve. HerpepblBHasi U neprojuyeckast
NIpOJYyBKa KOTJIOB

BogorpeiiHbie KOT/bI: 0071aCTU NIpUMeHEeHMsl, KOHCTPYKLMM, BK/IIOUEHHE B TEIJIOBYIO CXEMY
TOLl nnm KoTebHOM, 0COOEHHOCTH KCTITyaTaL|H.

Kotnbl-yTrnu3aTopbl: 06/1aCTH MPUMeHeHUs], CTIOCO0bI BK/IIOUEHHs] B TEXHOTIOTUUECKYIO CXeMY,
0Cc00eHHOCTH KOHCTPYKIMH M SKCTITyaTaL|H.

b1.B.07 «Temomaccoo0MeHHOe 000pyAOBaHHE MPeIPUATHIIN

KOHCTPYKI[MM BBIMIApPHBIX arapaToB C eCTeCTBEHHOM W TpPUHYAWUTENbHON LUPKY/ISIrei
BBITIAPUBAeMOro PacTBOPA.

[Tpouecc cymku B TeopeTUdecKoM cyimse Ha «H-d» guarpamme.

Knaccudukaisi ¥ KOHCTPYKTHMBHBIE OCOOEHHOCTHM KOHTAaKTHBIX — TeTIOMacCOOOMEHHBIX
yCTaHOBOK.

Knaccudukarysi pekyriepaTUBHBIX TeIJIOOOMEHHUKOB, UX KOHCTPYKTHUBHBIE OCOOEHHOCTH.
TernsoBoM  KOHCTPYKTHMBHBIA ¥  TETUVIOBOM  TOBEPOYHBIM  pacyeThl  peKyrepaTUBHBIX
TeTI000MeHHUKOB.

TennoBble TpyObl. Knaccudukarys, KOHCTPYKTHBHBIE 0COOEHHOCTH.

PereHepaTuBHbIE TETJIOOOMEHHUKH I€PUOJUUECKOTO W HEMpepbIBHOTO  [I€MCTBUS, WX
KOHCTPYKTHBHBIE 0COOEHHOCTH.

M3006pakeHue MMpoiieccoB TeruiooomMeHa B ckpyobepe Ha «H-d» guarpamme.
DuU3MKO-XUMHUUeCKre 0COOEHHOCTH TPOIIeCCOB BbilapuBaHusl. TeMriepaTypHbIe 1eTPeCcCHH.
MHOTroCTyIeHuYaThbIe BbIlapHble YCTaHOBKH.
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11. OcHoBHBIE (HU3MKO-XUMHUECKHe CBOWCTBA OWHApPHBIX cMeceii. BuHapHble cMecu U3 B3alMHO
PacTBOPUMBIX U B3aUMHO HEePaCTBOPUMBIX KOMIIOHEHTOB.

12. IncTunisLuoHHbIe YCTaHOBKH, X ocobeHHocTH. IIporecce! paszeneHus OMHAPHBIX CMecel Ha
t-X,y AuarpaMmMe.

13. PekTH(MKaIIMOHHbIE YCTAaHOBKHU. [Tporiecckl MaccooOMeHa B KOJIMAYKOBOM PeKTU(MUKAI[MOHHOU
KOJIOHHe.

14. Ananus [ u Il neproj0B CyLLIKU MaTeprasoB.

15. Cop6rmonHsIe niporjeccel. AGCOpPOeHThI U aficCOPOEHTHI.
b1.B.10 «TexHo/i0ru4yecKue SHeProHOCUTE/N NpeNPUITHH»

1. TIpomblIliIeHHbIe CUCTeMbI Ta30CHabXeHus. ["'a30BbIi OasaHC TpeIpUSTHSI.

2. IIpousBOACTBO U pacripefiejieHHde JOMEHHOIo rasa.

3. OCHOBBI TW/IpaBIMYECKOTO pacyeTa ra3oBbix ceTeil. OmpesiesieHre MOTePh /1aB/ieHUsI B Ta30BbIX
CeTSX BbICOKOTI'O ¥ HU3KOTI'O /laBJIeHUM.

4. TlpupogHbiii ra3. [Jobbrua ra3a, TpaHCIIOPT Ha OOJbIIIME PACCTOSHUSI.

5. Ormpegenenre moTpeGHOCTeH MPeNPUITHSI B SHEPTOHOCHUTEJISIX.

6. Cucrembl Bo3ayxocHabxeHusi npegnpustyii. Knaccudukarys norpebureneil cxaTtoro Boszayxa.
OcHOBBI pacueTa TeXHOJIOTUUECKUX CXeM KOMITPECCOPHBIX CTaHLUM.

7. CucreMbl TeXHMUECKOTO BOZOCHabKeHHs, WX KaaccUUKaLus, cocTaB 000pyZoBaHus.
OnpezeneHve MOTpeOHOCTH B BOJle Ha TEXHOJIOTMUeCKUe HYK/ibl. TpeboBaHUsI K KaueCTBY BO/IbI.

8. Pexumbl oTpebeHus ra3a. ['a3operynsTopHbie CTaHIUH.

9. IIpousBOACTBO M pacripefesieHre KOKCOBOIo rasa.

10. TTpou3BOICTBO U pacrpe/ie/ieHue KOHBEPTEPHOIO rasa.

11. OuncTKa MCKYCCTBEHHBIX TOPIOUMX Tra30B, aKKyMY/IMpOBaHHe, MCII0/b30BaHHe H30OBITOUHOIO
nasnenus. CucreMa pacripefie/ieHUsl TOPIOYMX ra30B Ha MeTa/UTypruyeCKOM IMpeArpUsTUN.

12. ITpou3BOCTBO KMC/IOPOJa U IPOAYKTOB paszesieHus: Bo3jyXxa.

13. Cucremsl pacnipefiesieHrst IPOAYKTOB pasZiesleHusl BO3ZlyXa Ha MeTa/IypruueCcKoM NpeSpUsTHN.

14. Haie>kKHOCTDb pacrpezie/TuTeIbHbIX CUCTeM ra3ocHabkeHus1. Kpurepun Ha|eXXKHOCTH.

15. Cucremsr  xonogocHabkeHus. OCHOBHble TUIBI 000pyZoOBaHUs. TexXHOJIOTHUECKHe CXeMbI
XOJIOJWIBbHBIX CTAHLIMM.
2.1.3. IlepeueHb npakmu4eckux 3a0aHull, 6bIHOCUMBIX HA 8MOPOLU 3Man 20Cy0apcmeeHHo20

3K3ameHa

b1.5.17 «I'mapora3ojuHaMHKa»

1. 3AIAYA. OrpefenuTh HEOOXOAWMYIO BBICOTY JABIMOBOW TpyObl, €C/IM OHa JOJ/DKHA
co3jaBaTh paspexeHue 50 MM BOJ. CT. TIpY CpejHell Temrieparype AbMOBbIX ra3os 400 °C u
TemriepaType okpyxaromiero Bosayxa 0 °C. I/IOTHOCTb JBbIMOBBIX Ta30B MPU HOPMa/bHbIX
YCJIOBUSIX TIPUHATE 1,27 K/ M°,

2. 3AIOAYA. U3 pacxomHoro Oaka BBITeKAeT BOZia MPH TIOCTOSTHHOM ypoBHe. OTipenenuThb
CKOPOCTb MCTEUeHHs1 U Pacxo/, BOJbI Uepe3 KpPyrjoe OTBepCTHe B CTEHKe AuaMeTpoM 12 MM.
YpoBeHb BO/IbI Hafl OTBEPCTHEM COCTaB/isieT 3 M. [ToTepsiMu ripeHeOpeyb.
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3. 3AJAYA. B oTonurebHOR crucTeMe HeGOIbIIOro oMa COAep)KUTCS Boja B oobeme 0,5 m>.
CKO/bKO BOZIbl BOWZIET [IOTIOJIHUTETFHO B PACIIMPUTENbHBIN 0ak TMpU ee HarpeBaHWU OT
temrepatypbl 15 °C g0 Temmepatypsl 85 °C? TemmeparypHbiii KO3(QOUIMEHT 00HEMHOTO
pacipeHus BoAbI MpuHATh 3, = 0,0006 K.

4. 3AJTAYA. Boga nipu temneparype 20 °C gBwkercst 1o TpyOonpoBoay auamerpom 20 MM.
Ornpefie/IMTh PeXXKUM TeUeHUsl KUIKOCTH, ecii 06beMHbIM pacxop coctasiser 0,01 m*/cek.
KuHemaTHuecKast BA3KOCThb BOJIbI TIPH JiaHHOM Temmiepatype 1,01 10° m*/cek.

5. 3AJAYA. OmnpenenuTb TIOTEPH JaBJ/ieHHs] Ha TPeHHe TPU TeYeHHUH BOJIBI TI0 TPyOOmpoBoay
nuametpom 60 MM, auHoM 150 M. CKOpPOCTh BOJbI cOCTaB/isieT 2 M/ceK. KuHeMaThuecKyto
BA3KOCTb BO/bI IPUHATH T1pu Temriepartype 20 °C pasHoit 1,01 10 m?/cex.

b1.5.16 «TexHuyeckass TepMOJUHAMHKA»

1. 3AZTAYA. 1 kr Bo3gyxa mpu faeiaennd P; = 0,5 MIla u Temmeparype t; = 140 °C
paclmpsieTcst MOJUTPOIHO Ao Aasienus P, = 0,1 MIla. OnpefenuTs KOHeUHble TlapamMeTpbl
BO3/lyXa W TIONyUYeHHYH pabOTy pacIIMpeHWs, eC/lId ToKa3aTejb MojauTpornbsl n = 1,25.
N306pa3uts mnpotiecc B PV - quarpamme. IToka3zats rpaduuecku paboTy.

2. 3AJAYA. PaccuvraTh MOJIEKY/ISIDHYIO MacCy CMeCH WHjea/lbHbIX ra30B U ee Ta30BYIO
TIOCTOSIHHYH0, eC/TU 3afilaH CyieAytoimii 06seMHbIi coctaB cvecu: CO, = 10,2%, O, = 6,8%,
N, = 82%, SO = 1%.

3. 3AOAYA. HailiTu u3MeHeHMe 3HTPONUU 3 KI YIJIEKUCIOrO ra3a Mpy HarpeBaHWH ero OT
Temmeparypsl t; = 20 °C go Temmeparypsl t, = 220 °C B usobapHoM mporjecce. M3o6apHas
MaccoBasi TerI0eMKOCThb yriyiekucsoro rasa C p = 0,862 k/lx/kr K. M306pasuts mnporjecc B
PV u TS - nuarpammax.

4. 3AJAYA. Haiity usmeHeHHe SHTPONUU 2 KT a30Ta [PU HarpeBaHWU €ro OT TeMIepaTyphl t;
= 10 °C go temmepatypbl t, = 350 ‘C B M30XxOpHOM mporecce. M3o0apHas MaccoBast
TeruioeMKOCTh a3ota C p = 1,048 k/[x/kr K. M306pa3uTk niporjecc B TS - Auarpamme.

5. 3ATIAYA. B 6a/ioHe eMKOCTLI0 V = 8 M’ HaX0MTCa KUCI0PO, 110, JaBaeHueM Py = 50 6ap,
UMeoI|i Temriepatypy t; = 27°C. Kakoe KOJMUeCcTBO KMCIOpoza (Kr) ObII0 M3Pacxoj0BaHO,
eC/Id JiaBjIeHue rasa ymajo fo P, = 20 Oap, a TeMriepaTypa MOHU3KUIACh 10 t, = 17°C?

6. 3AZIAYA. 1 kr Bo3ayxa coBepiiaeT LUk KapHo B npefenax teMrnepaTyp Trop. wer. = 673 K n
Tron uer. = 293 K, nippuem HawuBbICIIee fnaBjeHue cocrtasisieT 4,5 Mlla, a HanHuswee 0,15
MIlIa. OnpefenuTe KOJIMUECTBO MO/IBeIEHHON U OTBeJeHHOU TeryioThl U Tepmuueckuid KIT/T
1uKa. M306pa3uts 1ukia B TS - guarpamme.

7. 3AJAYA. B nopiHeBOM KOMIIpeCCOpe CKMMaeTcs BO3AYX, MMeloluil fasneHve P, = 0,1
MIla u Temneparypy t; = 17 °C. Ipornecc cxxatus aguabaTHblii. [JaBjieHre B KOHIe CKaTus P,
= 0,6 MIla. V306apHass maccoBasi TeruioeMKocTb Bo3gyxa C p = 1,021 x/x/kr K.
Omnpenenutb paboTy, 3aTpaueHHYIO Ha ckatue 1 Kr Bo3ayxa. V306pa3uth mpoliecc cxxatusi B
PV - nnarpamme.
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8. 3AIAYA. B nopimHeBOM KOMIIpeCCope CKUMaeTcs BO3AyX, MMerolui fasnenue P = 0,1
MIla u Temmneparypy t; = 17 °C. IIporiecc cxaTust MOJUTPOIHbIM € TI0Ka3aTe/1eM MOIUTPOIIbI
n = 1,28. laBnenue B KoHije oxarus P, = 0,7 MIla. Onpesenuts paboTy, 3aTpaueHHYH Ha
okatue 1 kr Bo3ayxa. M306pasuTth nipotiecc oxatust B PV - muarpamme.

b1.5.19 «TemiomaccoodOmMeH»

1. 3AJAYA: Kakyro TOJNIMHY [JO/DKHA WMeTh W30JSALUS, eC/IM ee HaJOXUTh Ha IIOCKYHO
CTabHYIO CTEHKY TOJIIMHONW 20 MM, YTOOBI TeIUIOBble MOTEPH YMEHBIIWIUCh B /IBa pas3a.
KosdduimenT TeriornpoBogHocTy ctand Ay = 40 Bt/M K, a MaTepuana uzosnsituu A, = 0,125
B1/M K, KO3(QdUILMEHT TerIooTaauun ¢ OIHOM CTOPOHbI cTeHKH o; = 500 Bt/M? K, a ¢ apyroii
oy = 80 Br/m* K.

2. 3AJIAYA. OKOHHBbIN CTeK/OoMakKeT COCTOMT M3 TpeX CJIoeB CTeK/a TOJIUHOW Mo 4 MM
KaKIbld. Mexy cTeK/laMu HaXOJSTCsl CJIOW CyXOTO HeroABMXXHOTO BO3AyXa TOMLMHON 10
MM. Tlomab OBEPXHOCTH OKHAa 3 M”. Pa3sHOCTH TemriepaTyp Ha BHELIHHX MOBEPXHOCTSIX
crekoin 30 °C. OmpeseiuTh TMOTEPH TEIUIOTHI Uepe3 OKHO, eCad KO3()GhHIMeHTbI
TEIUIONPOBOAHOCTH CTeK/a A = 0,74 Bt/M' K, Bo3ayxa sy = 2,45 107 B1/ mK.

3. 3AJTAYA. Ormpe/ieuTh IVIOTHOCTH TETIOBOTO MOTOKa (q, BT/M?) B mporjecce Teruionepeauun
OT JIbIMOBBIX T'a30B K KHUIIsiILlel MapOBO/ISIHOM CMeCH uepe3 CTalbHYH CTeHKY TOJLMHOMN § =
8 mm. Temmneparypa rasos t; = 1000 °C, Temmeparypa cmecu t; = 200 °C. Kosdduient
TeIJIOOT/AuM OT ra3oB K cTeHke o; = 40 Bt/M*K, OT CTeHKM K IapOBOJAHON CMecH o, = 4000
B1/M*K, Ko3(duipenT TeruionpoBogHocTd creHkrn A = 40 Bt/mK. PaccuuTath Takke
TeMIiepaTypbl CTeHKH C 00euX CTOPOH te U teo.

4. 3A0AYA. TTo uyrynHomMy TpyboripoBoay auamerpom d,= 50 mm, di = 44 MM JBUXKETCS T1ap
¢ Temmneparypoii 315 °C. KoaduiuenT Ternioorsaun o napa K Tpybe o; =120 Br/m? K.
Temneparypa okpy»arowiero osayxa 20 °C, KoadduienT Teruiootaauun o, = 12 Br/m® K.
Haiitu TeryioBble oTepH, eciv TpyOOIIPOBO/, M30/IMPOBaH CJI0eM IeHomamoTa § = 50 Mm. A
nenomavora= 0,3 BT/M K, A yyryia = 90 BT/M K.

5. 3AJJAYA. [Ins yMeHbllleHUs TOTeph TEIVIOThl OT IApornpoBofia guamMeTrpoM d; = 25 MM
TIpe/I/IararoTCsl U30JIALMOHHBIe MaTepHasel: acoect A = 0,151 Bt/m'K, crekmoBata A = 0,047
Br/mK. Kakoii Marepwan 1e/necooOpa3Hee TIpUHATH B KaueCcTBe W30JIALMH, €C/U
K03(GUIMEHT TeIIO0T/[aur K OKpyKarolei cpezie o = 8 Bt/m*K.

6. 3AJAYA. OnpeznenuTs cpefHUI KO3(pULIMEHT TEIUIOOTJaud B TpyOe BOJOIOZOTpeBaTelis,
ec/Ti BHyTpeHHUM auameTp Tpyobl d = 32 MM, gimHa TpyOsI I = 2 M. CpefiHsisi CKOPOCTh BOJbI
W = 0,5 M/c, Temmeparypa BOAbI [0 U TI0c/e Bogonogorpesarens tg = 120 °C; t's = 160 °C,
TeMIiepaTypa oBepxHoCTH TpyOsI t. = 180 °C.

7. 3AJJAYA. BeprHkasnbHasi CTeHKA BBICOTOM 2,5 M OXJIaXKAaeTCst CBOOOAHBIM TIOTOKOM
Bo3zyxa. Cpe/iHsis TeMIiepaTypa MoBepXHOCTH CTeHKH t.= 60 °C, Temmeparypa Bo3szyxa to =
10 °C. Onpegenuts Ko3(hPUIMEHT TEIIO0TAAUH, eClMu Ak = 2,4 102 Bt/M 'K, v, =14,210 ¢
m*/c, Pr,=0,705.
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8. 3ATIAYA. Teso, noBepxHocTh KoToporo F; = 0,6 M?, cTeneHs yepHoThl € = 0,9 U cpeHsas
Temnepatrypa t; = 500 °C, HarpeBaeTcs B Ileud, IOBEPXHOCTb CTEH KOTOPOM HMeeT
Temreparypy t, = 1400 °C, F, = 3 Mm% & = 0,8. Onpe/enurs pe3ybTUPYIOI[UIA TerIoBoi
TOTOK.

9. 3AJIAYA. Bo CKO/ILKO pa3 W3MEHUTCs TpUBeJeHHas TOrJollaTe/lbHasi ClIOCOOHOCTD, eCu
MeXKJy ABYMs TJIOCKOIapasuie/ibHbIMU MoBepxHoCcTAMU (A; = 0,7; A, = 0,8) noMecTUTh OJUH
9KpaH, UMeIOIINI OTpakaTesibHYI0 criocobHocTh R = 0,5.

B1.B.05 «AICTOUHUKH M CUCTEMbI TeIlJIOCHAOKeHUA»

1. 3AJAYA. Onpeenursb TETUIOBbIE TTIOTEPH U MaJleHHe TeMITePaTyphbl BOAbI /151 OAHOTPYOHOTO
W30/IMPOBAaHHOTO TETIONPOBO/A AabHETO TeIJI0CHA0KeHHsI, TIPOIO’KEHHOTO OecKaHabHO,
10 caeayrommM gaHHeiM:  dy / d; = 920/898 mm; £ = 40 km; G = 1000 kr/c; t; =180 °C;
Temrieparypa Bo3gyxa tp = 5°C; 8, =80 Mm; Ay = 0,12 Br/mrpag; h=1,8m; A, =1,8
Bt/mrpag. s onpefeneHys TOMUHBI GUKTUBHOTO CJ/10S1 TPYHTa KO3(QQULIMEHT
TEIUIOOT/[AauM OT MOBEPXHOCTH 3eMJIH K Hapy)KHOMY BO3AyXy MPUHATE o = 18 BT/M°Tpa,.
MecTHble TersioBble TIOTepU yuecTb Koadduuentom [ = 0,2.

2. 3AJAYA. PaccuuTaTh TemriepaTypy B KOHLIe MaporpoBo/Ja C YUeTOM TEIVIOBBIX MOTEPh I10
nnmne. Temneparypa mapa B Hauase raporposoga t1 = 200°C. Pacxog mapa G = 32,5 kr/c.

3. 3AJAYA. Jnuna napornpoBoga L = 1500 m. TTonHoe Tepmuueckoe conpotuBieHue R = 0,85
M- K/BT. CpeaHsis TemoeMKOCTb mapa npu Temrieparype tl: Cp = 2400 x/(xr - K).
Temriepatypa Hapy»KHOro Boszayxa t0 = 5°C.

4. 3AJAYA. Onpefenuts ye/lbHOE JIMHENHOe Ma/leHue JaB/IeHus 4J1 BOJbI C TeMIlepaTypou t
=750C, npoxozsiiel 1o Tpyb6oripoBoagy d = 100 mm co ckopocteto W = 0,2 m/c.

OKBUBaJIeHTHasI IIIEPOX0BATOCTh TpybompoBoga k3 = 0,5 mMm.

5. 3AJAYA. OrmpenenuTs TeruvioBble INOTEPU U KOJMUYECTBO BbINaJarollero KOHAeHcaTa [Jis
M30/IMPOBAHHOI0 TapOIIpOBO/a HACBIIEHHOr0 I1apa, IPOJIOKEHHOI0 Ha OTKPBITOM BO3[yXe.

HaHHble a5 pacueta cienytouye: du /de = 219/207 mm; £ =500 m; P = 0,6 mIla

abc.); 6, = MM; w =0, T/™M Tpag ; ty = - Jlpu acyeTe IPUHATD
§ 6 75 A 0,12 Bt/m rp 30 °C .Ilp p p

KO3(Q(MULIMEHT TeIIO0TJauld OT MOBEPXHOCTH M30JALMHM K BO3AyXy « = 23 Br/m’rpap.
MecTHble Ter/ioBble OTepU yuecTb Kospdurpentom [ = 0,25.

F51.B.07 «Tenomaccoo6MeHHOe 000py/i0BaHHe NPeATPHATHI»

17



1. 3AAYA. OmnpenenuTh IJIOMIab MTOBEPXHOCTH HarpeBa BOJO-BO/SHOIO TET/IOOOMeHHHUKA
TUMa «Tpy0a B Tpybe». ['peroiiiasi BoJa JBMXKETCS 110 BHYTPeHHel CTajibHON TpyOe U mmeer
TemriepaTypy Ha Bxogie t'q = 95 °C. Pacxop rperorneit Bogbl G; = 2100 kr/u. HarpeBaemast
BOJI@ /IBWD)KETCS TIPOTMBOTOKOM I10 KOJIbLEBOMY KaHa/ly MeX/y TpyOaMH W HarpeBaeTcs OT
t'we = 15°C go t,e = 55°C. Pacxop HarpeBaemoii Boabl G = 3000 kr/u. KoshduipeHt
Tervionepe/iaud B TeIUIOOOMEHHWKe TpUHATL paBHeiM Kk = 1800 Br/m”- K. TloTepsmu
TEIJIOTHI Uepe3 BHELIHIO TTOBEPXHOCTh Teryio0OMeHHHKa peHeOpeyb.

2. 3AJAYA. Ormpenenutb pacxof Tperolero Iapa M IOBEPXHOCTb Harpesa I1apOBOJSHOIO
TeIyIO0OMeHHMKA, eC/Id W3BeCTHbl pacxof HarpeBaemoil Bogel G = 2,6 Kr/c, [aBjieHUe
TperoLero cyxoro HacoimeHHoro napa P = 0,12 MIla, TemnepaTypa HarpeBaemoy BOZBI Ha

5]

BXOJle B Terio00MeHHUK = 5 °C, TemmepaTypa HarpeBaeMoil BO/bI Ha BBIXOJE W3

TeriooGMeHHMKa 2 = 55 °C, ko3 durpent Tterutonepesaud k =1,2 kBt/M’- K.
KoaddurmenT, yunuThIBaroLMii IOTEPY TEMJIOTHI TENJIO0OMEHHUKOM B OKPY’KaloIlyl0 Cpefy,
npuHATh N=0,97.

3. 3AJAYA. B rmporecce CyLIKM B/IaXHOIO Marepuasna u3 Hero ygansercsd 100 kr/u Bnaru.
HauanbHoe cocTosiHue Bosayxa (mo kaaopudepa): to = 10 °C ; o = 0,7, Ha BbIXOZIe U3
cymmnku: t, = 44 °C; ¢, = 0,5. OnpegenuTs pacxof, CyXOro BO3JyXa W TeIUIOTHI B
TEOPeTUYeCKOM IIpollecce CYyIIKM, a TakXke I[lapaMeTpbl CyIIWIBHOIO areHTa IIOCje
Kasopudepa.

4. 3AJAYA. B cymuiky IocTyraeT CMeCh JAbIMOBBIX I'a30B C [TapameTpamMu t; =

1000°C u

d 1 = 60 r/kr B kKomyectBe 60% 1 aTMOC(hepHOro BO3ZyXa C mapamerpamu to = 25°C

(01 = 0,6 B KosmmuectBe 40%. TeMreparypa CyIIWILHOIO areHTa Ha BbIXO/e U3

CYLLIW/IKH

t, = 120°C. OnpejenuTh: - MapaMeTpbl CMECH Ha BXOJE B CYIIWIKY d o, tew, Heo

ye/IbHBIN Pacxo/] CYIIMILHOTO areHTa; pacxXo/ TeryIoThl Ha CYIIIKY.
2.1.4. YuebHo-MemoOuueckoe obecneueHue

1. CemenoBa, T. Il. I'magporasoguHamuka : kKoHcriekT snekuuid / T. I1. CemenoBa, FHO. W.
TapTakoBCKUiA. - MarHuToropck : MI'TY, 2011. Pexxum JlocTyma:
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https://magtu.informsystema.ru/uploader/fileUpload?name=1011.pdf&show=dcatalogues/

1/1119223/1011.pdf&view=true (Jlorun: Uurarens1, [Tapons: 111111).

2. CokomoBa, M. C. MexaHuKa >XUAKOCTA U rasos : mnpaktukyM / M. C. CokosoBa, A. B.
TuxonoB, M. A. Jlemewiko ; MI'TY. - Maruauroropck : MI'TY, 2017. Pexum pgocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/
1/1139648/3404.pdf&view=true (Jlorun: Yuratens1, [Taposs: 111111).

3. Cemenos, FO. II. OcHoBbl TeriomMaccooOMeHa [OeKTpoHHBINH pecypcl: yueb. mocobue /
FO.I1. CemenoB. — Mocksa : UH®PA-M, 2019. — 246 c.

Pexxum goctyna: https:/new.znanium.com/catalog/product/945242

4. HanaunoB O.JI. DHeprocOepexxeHre B TETVIOIHEPTeTUKE U TETUIOTEXHOIOTHSAX © YUeOHUK [I/Ist
By30B/ JanunoB O.J1., 'apsieB U.B. - M. : U3parensckuii som MOU, 2017.

Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785383010952.html

5. Kupwwumn B.A. TexHuueckass TepMOJUHaMHKa : yueOHUWK 11 By3oB / Kupumua B.A. -
M. :M3paTenbckuii oM MO, 2019. Pexxum JlocTyra:
http://www.studentlibrary.ru/book/ISBN9785383011560.html

6. AppatonuH, E.I'. VICTOUHUKU W CUCTeMBI TeryiocHaOeHUs. TeryioBble CeTM U TerIOBbIe
MyHKTHI : yueOHUK / E.I'. ABatonuH. - MockBa; Bonorja : Uudpa-Unxkenepus, 2019. - 300 c.
Pexxum froctyna: https://new.znanium.com/catalog/product/1053396

7.  Wonmn A.A., T'azocHabkeHue : YueOHMK [jI1 CTYJ€HTOB BY30B [0 CIeLMaTbHOCTH
"TeruiorazocHabkenre u BeHTwisiius" / VMonun A.A., Xuna B.A., Aprtuxosuu B.B.,,
[Tmonuk M.T'. - M. : U3patensctBo ACB, 2012. - 472 c. - ISBN 978-5-93093-729-9 - TekcT :

nekTpoHHbii  //  3OBC  "KoHcynbraHT  cTygeHta" @ [cahit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930937299.html - Pexxum poctyma : 1o
TIO/ITTHICKe.

8. Bypos B.[l., TerioBble 3/1eKTprUeCcKUe CTaHIMKY : yuyeOHUK f71s By3oB / B.[I. Bypos, E.B.
Hopoxosg, [.I1. Enu3zapos u ap.; og pen. B.M. JlaBeiruiHa, A.C. CenyioBa, C.B. LlaneBa. - 2-e
u3g., mepepab. u gorm. - M. : MOWU, 2020. - ISBN 978-5-383-01420-2 - Tekcr :

snekTpoHHbii  // 3OBC  "KoHcynpTanT  cTtygeHta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014202.html - Pexum pgocTyma : 10
TIO/TTUCKe.

3. ITopsiA0OK MOATOTOBKH H 3aII{THI BHITYCKHOM KBa/TM()UKAI[HOHHON PadoThI

BbInoiHeHYe U 3al[yTa BBIMTYCKHOW KBaTU(UKAI[MOHHOW paboThI SB/sIeTCs OAHON U3 (Gopm
roCcy/lapCTBEHHOM UTOTOBOU aTTeCTal[UU.

I[Tpu BLITIOJTHEHUU BBITTYCKHOM KBaTM(PUKAI[MOHHOM pab0ThI, 00yUaroluecs: JO/KHbBI
MOKa3aTb CBOM 3HaHUS, yMEHHUS U HaBbIKM CaMOCTOSITe/TbHO pelllaTh Ha COBPeMEeHHOM YPOBHe
3a/jauM CBOei nMpodecCroHaNbHOM /lesATeNbHOCTH, MPOo(eCcCHoHaNBbHO U3/1araTh CrieluaabHy 0
HMH(OpMaL1I0, HAYYHO apryMeHTUPOBaTh Y 3allUilaTh CBOI0 TOUKY 3pPEeHUSI.

OO6yuaroliyii, BBITIOMHSIOIIUN BBITYCKHYIO KBaTM(PUKALIMOHHYIO paboTy 0/DKeH MoKa3aTh
CBOIO CITOCOOHOCTb U YMeHHe:

— ompe/esisiTh U (POPMYJTUPOBATh MPOOIEMY UCC/IeJOBaHUS C YUETOM ee aKTyaTbHOCTH;

— CTaBUTb LIeJ/IU UCC/IeIOBAaHUSI U OTIPe/IeJIATh 3a/lauk, HeoOX0AUMbIe /ISl UX JOCTHXKEeHUS;

— aHa/MM3MpoBaTb M 0000IaTh TeOpeTHYeCKHu U SMITUPUUECKHN MaTepuan 110 TeMe
WCC/Ie[JOBaHMUS], BbISIBJISITE IPOTUBOPEUNS, [ie/1aTh BbIBO/bI;

— MPUMEHSITh TeOpeTUUecKre 3HaHUs TIPU pellleHrH NIPaKTUUeCcKHX 3a7ay;
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— [lefaTh 3aK/FOUYeHHEe TI0 TeMe HWCC/Ie[oBaHus, 0003HauaTh TEepPCTeKTUBBI JabHENIIero
M3yuyeHusl UCCIelyeMOro BOIpoca;

— oopmsIATE paboTy B COOTBETCTBUM C YCTAaHOBJIEHHBIMU TPeOOBaHUSIMU;

- BBITIOJIHATH TEPMOJAVHAMHUYECKUI aHa/lW3 LIMK/IOB TEIJIOBbIX MAIlMH C LieJbl0 ONTUMU3aLUU
1X pabounx XapakTepUCTUK U Makcumu3aiuu KI1/;

- paccuuThbiBaTh TemrepaTypHble T0si (TOJii KOHLIEHTpAalMii BelecTB) B TOTOKax
TeXHOJIOTUUECKUX  JKUAKOCTeM W ra3oB, B  37eéMeHTaX KOHCTPYKLUM  TeIUIOBbIX U
TEIUIOTEXHOJIOTUYECKUX YCTAaHOBOK C I[eJIbI0 WHTEHCU(UKAIIMKA TIPOIIECCOB TeIIoMacCOOOMeHa,
obecrieueHusi HOPMaJbHOTO TEMIEPaTypHOTO peXUMa pabOThl 371eMeHTOB 000pyJoBaHUS U
MUHUMH3ALMU [10Tepb TeIUIOThl; paCCUMTHIBATH Iepe/iaBaeMble TeryIOBble [TOTOKU;

- OlleHWBaTh TIOTeHI[Ma/ »3Heprocbepe)keHHss Ha 0OBEKTe [JesTebHOCTH; TI/ITAHUPOBATh
MEpOTIPUATAS TI0 3HEProcOepeXXeHUI0 M OLIEHWBaTb WX JKOJOTMUECKYH0) W SKOHOMHUECKYHO
3¢ (HeKTUBHOCTE;

- COCTaBJ/ISITh U PaCCUUTHIBATh TETUIOBbIE CXEMbl HICTOUHMKOB TET/IOCHA0>KeHUs, BLIOMPATh MX
obopy/ioBaHre, peXUMbl pabOThl; WCMOMB30BaTh BTOPUYHBbIE JHEPTeTHUYECKHEe  PecypcChl
NpeANpUsTUN [1/1s1 TeHepalU TeIJIOThbl U 37IeKTPO3HePruy;

- aHa/M3UPOBaTh MaTepHa/ibHbIe U TeryioBble OanaHChl KOTe/NbHBIX arperaToB, pacCUMTHIBATh
OTTUMaJIbHBIE TETUIOBOCTIPUSITUSI W HAEeXKHOCTb JBWKEHHs pabouMx BeIecTB B 3/IeMeHTaX
KOTeJIbHBIX yCTAHOBOK; OO0ecreurBaTh HaeXKHYH0) M HSKOHOMHUHYIO paboTy OCHOBHOrO U
BCIIOMOTaTe/IkHOTO 000py/10BaHus, pa3pabaTbIiBaTh MEPOTIPHUSTHS TI0 3all[UTe OKPY’Karollel cpefibl;

- palUYOHaTbHO BbIOMPATh KOHCTPYKLWH, BBIMOJHATE  TEXHOJIOTHUYECKHWEe  pacueThl
TeIIOMacCOOOMEeHHBIX ~ YCTaHOBOK  [I/ISi  OTpeJieJieHHbIX — TIPOL[eCCOB, TIPUMEHSTb  MeTObI
1jesieco00pa3HOl TIPOMBIIIIJIEHHOW KCIUTyaTallii MX, HarlpaB/ieHHbIe Ha IOCTKeHre MaKCUMaTbHON
MPOM3BOJUTE/ILHOCTU NP MUHUMAJ/IbHBIX 3aTpaTax U BbICOKOM KauecTBe TOTOBOM MPOAYKLIUH.

3.1 IToAroToBUTEILHBIN 3Tal BHINO/THEHNUS BBITYCKHON KBATN()UKAIIHOHHOU PaboThI
3.1.1 BbiGop memMbl UCC/1€008aHUS

OO6yuaromuiicsi caMoCTOsITe/IbHO BbIOMpaeT TeMy U3 peKoMmeHZyemoro TiepeuHsi TeM BKP,
TIpe/ICTaB/IeHHOTO B MpuioykeHnH 1. OOyuvaroiuiicsi (HECKOTBKO 00YYaroIIyXCsi, BBITIOTHSIOMINX
BKP coBMecTHO), MO NUCbMEHHOMY 3asIBJIEeHHIO, MMeeT IMpaBO Mpe/JOKUTb CBOK TeMy s
BBIITYCKHOW KBa/TM(PUKALMOHHOW paboThl, B C/iyyae ee 0OOCHOBAHHOCTH W Iie/iecO00pa3HOCTH ee
pa3paboTKu /s TIPAKTUYECKOTr0 TIPUMEHEHHUsI B COOTBETCTBYIOIIe 06/acTu mpodeccruoHanbHOM
J1esiTe/TbHOCTU WK Ha KOHKPETHOM 00beKTe MpodecCHoHaNbHON [esiTe/TbHOCTU. Y TBepXKjeHNe TeM
BKP u Ha3HaueHue pyKOBOJWTeJIsl YTBeP)KAaeTcs IIPUKA30M 10 YHUBEPCUTETY.

3.1.2 ®yHKyuu HaAy4yH020 pyKogooumeJisi

[nsi TOATOTOBKM BBIMYCKHOW KBamM(UKAIMOHHOW pPabOThI CTy[eHTy Ha3HauaeTcst
PYKOBOJUTE/H U, TP HEOOXOUMOCTH, KOHCY/IbTAHTHI.

PykoBoautesis BKP rmomoraer oOyuaroreMmycst copMyaupoBaTh OOBEKT, TMpeAMeT
WCCJIe/IOBaHMSI, BBISIBUTh €T0 aKTya/bHOCTh, HAYUHYI0 HOBU3HY, pa3paboTaTh IJIaH MCC/Ie/OBAHKS;
B Tiporjecce paboThI TPOBOAUT CUCTEMaTHYeCKHe KOHCYJIbTALIUH.

IMogroroBka BKP oOyuaromumcs ¥ OTUeT Tiepefi PYKOBOJUTENIEM peanu3yeTcs COTJIaCHO
KaneHzapHoMy Trpaduky paboTbl. KaneHgapHbiii rpaduk paboTel 00yyaromerocst COCTaBisieTCs Ha
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Becb nepuo/; BbinosiHeHUs1 BKP ¢ yka3aHueM ouepeHOCTH BBLITIOJHEHUS] OTJe/bHbIX 3TaroB U
CPOKOB OTUETHOCTH TIO BBITIOJTHEHUIO pabOThI epe/; PYKOBOJUTEIEM.

3.2 TpeboBaHuUsI K BBINMYCKHON KBa/IM()UKALMOHHOH padoTe

[lpy mOATrOTOBKEe BBIMYCKHOM KBamM(UKALMOHHOW pPabOTBl CTYAEHT PYKOBOJCTBYETCS
MeTOJMYeCKMMH YKa3aHUSIMHU:

ArarmuroB, E.B. Meroguka BBITIOJTHEHUsI BBIMTyCKHOW KBaJM(UKALMOHHOW paboThl [Asist
HanpaBienuit 13.03.01 u 13.04.01 [OnekTpoHHBIH pecypc]: yuebHoe rocobue / E.B. AramuTos,
M.C. CokosoBa, C.B. KapraBues, M.A. Jlememiko, C.B. Mateee: ®I'6OY BO «MarHuroropckuii
rocy/lapCTBeHHbIN TexHWYecKuil yHuBepcuteT uM. .. HocoBa», 2018. — 1 31eKTpoH. oNT. AUCK
(CD-R).Pexxum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3608.pdf&show=dcatalogues/
1/1524579/3608.pdf&view=true

M JIOK&JIbHBIM HOPMAaTWBHBIM akTOM yHuBepcuTeTa CMK-O-CMI'TY-36-19 BeinyckHas
KBa/M(pUKaLlMOHHass paboTa: CTPyKTypa, cojep)kaHue, o0Oljue TpaBWia BBIOJHEHUS U

odopmieHus.

3.3 IlopsiAoK 3aIUTHI BBINMYCKHOW KBa/TH(PHKAIUOHHOM PadoTHI

3akOHUYeHHasi BBITyCKHAas KBa/U(UKAL[MOHHAs paboTa [0/DKHA TIPOMTH  TIPOLeLYPY
HODMOKOHTPOJIS, BK/IIOYasi TPOBEpKYy Ha 0O0beM 3aMMCTBOBaHMM, a 3aTeM IIpeZCTaB/ieHa
PYKOBOJUTEIO /17151 0(hOpMJIeHUs MTMCbMEHHOT0 OT3bIBA.

BeinyckHas kBanvuKanyoHHas paboTa, OAMCcaHHas 3aBeyIoM Kadeapoi, nMerorast
OT3bIB PYKOBOAWTeNs] pabOThI, [OMYyCKaeTCs K 3aluTe U T[epelaeTcs B TOCYy/[apCTBEHHYIO
9K3aMeHal[OHHYI0 KOMUCCUIO He T03JHee, YeM 3a 2 KajleH/JAapHbIX [JHS [0 AaThl 3alliUThl, TaKXKe
paboTa pa3MelriaeTcs B 371IeKTPOHHO-0MO/IMOTeUHOM CHCTeMe YHUBEPCUTETA.

OObsiB/IeHHE O 3alluTe BBIMTyCKHBIX PabOT BhIBELIMBAETCS Ha Kadeape 3a HECKOIBLKO JHel
Jl0 3aLUThI.

3amuTa  BBIMYCKHOW  KBalW(UKALMOHHOW  pabOThl  TMPOBOAWTCS HA  3acelaHUM
roCyJapCTBeHHOM 95K3aMeHAl[MOHHOW KOMMCCHMM U sIBAseTcss TMyO/JMYHOM. 3aiura ofHOMU
BBIITYyCKHOW PabOTHI He 00/13icHA npeebiwiams 30 MUuHym.

[nst coobienusi obyuarolieMycst rpefocTasisieTcss He Gosnee 10 muHym. Coo0iieHue 1o
cogepxanuto BKP corpoBokzaaeTcsi HeoO6X0AWMBIMU TpadyUuecKUMH MaTrepuasaMu W/WUu
rpe3eHTal[ieid C pa3faToOuHbIM MaTepuaioM i wieHoB ['DOK. B TI'OK wmorytr ObITh
rpe/iCTaB/ieHbl TakKe Jpyrue MaTepuasbl, XapaKTepusylollje Hay4YHYH0 W [PaKTUYeCKyr
LleHHOCTb BbIMo/sHeHHOM BKP — meuaTHble cTaTbu C yuyacTMeM BbIlyCKHHWKAa 1o Teme BKP,
JOKYMEHTBI, yKa3bIBalolljiie Ha rpakTuyeckoe rnpuMeHeHre BKP, makeTsl, 06pasiibl MaTepHasos,
U3JeTUNA U T.II.

B cBOeM BBICTYI/IEHUM CTYZEeHT JO/DKeH OTPa3sUTh:

— cofiep>KaHue TIpo01eMbl ¥ aKTYaIbHOCTb UCCJIe/JOBAHHUS;

— LleJIb ¥ 33/la4y UCC/IeJOBaHNUs;

— 00BEKT U TIpeMeT UCCIIe/I0BAHNS;

— MeTOZMKY CBOero UCC/Ie[0BaHus;

— T10JIy4eHHbIe TeopeTUUeCKUe U MpakTUuecKue pesy/bTaTbl UCC/IeJOBaHNs;
— BBIBOJbI U 3aK/IIOUEHHe.
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B BbICTyN/IeHMM [JO/DKHBI OBITH UeTKO 00O03HaueHbl pe3y/bTaThbl, TMOAyYeHHblE B XO7e
VCC/Ie[J0BaHMs, OTMeYeHa TeopeTHYecKas U IpakTUyecKas L|eHHOCTb I0JIyYeHHbBIX pe3y/IbTaToB.
[To OKOHYAaHUM BBLICTYIIIEHHUS BBITyCKHHKY 3aJalOTCSI BOTIPOCHI IO TeMe ero paboTbl. Borpockt
MOTYT 3a/laBaTh BCe NIPUCYTCTBYIOLMe. Bce BONPOCH! NPOTOKOIUPYHOTCS.

3areM CJIOBO IpeOCTaBIIseTCsl HAyUHOMY DYKOBOJAWTEI0, KOTOPBIM JlaeT XapaKTepUCTUKY
paboTsl. [Ipy OTCYTCTBUM PYKOBOAWTEJISI OT3bIB 3aUMTHIBAETCS OJHUM U3 uneHoB ['OK.

3areM npezcegaTess I'OK MpocuT NPUCYTCTBYIOMIMX BBICTYITUTB I10 CYILIECTBY BBIITYCKHOMN
KBa/mM(MKaIMOHHOW PaboThI. BBICTYTIIEHHS YIeHOB KOMHUCCHH 1 TIPUCYTCTBYIOIIMX Ha 3aluTe (70
2-3 MMH. Ha OJJHOTO BBICTYTIAIOIL[ETO) B TIOPsiZIKe CBOOOJHOM AMCKYCCMU U 0OMeHa MHEHUsSIMHU He
SBIISIIOTCSL 00s13aTeNIbHBIM 3/IEMEHTOM TIPOLIeIyPhI, TO3TOMY, B CJydae OTCYTCTBHS >KearoIinx
BBICTYITUTb, OH MOJKET OBbITh OITyIIIeH.

[Mocne gucKyccuy 1o TeMe pabOoThI CTY/IEHT BLICTYTIAeT C 3aK/IF0UNTE/TBHBIM C/IOBOM. DTHKA
3alUThI TIPeJIUChIBAaeT TMPU 3TOM BbIPa3UTh 0/1arolapHOCTb PYKOBOJUTETIO U peLieH3eHTy 3a
npo/iesiaHHy10 paboTy, a Takxe wieHaMm ['OK 1 BceM NMpUCYTCTBYIOIIMM 3a BHUMaHUe.

3.4. Kputepun oIjeHKH BBINYCKHOW KBA/TM(PUKALMOHHON PadOThI

Pesynbratel  3auqurel BKP  onpegenstorcs  OLIEHKAMHU:  «OTJIMUHO»,  «XOPOLLO»,
«y[IOBJIETBOPUTENTLHO», «HEY/IOB/IETBOPUTETBHO» U OOBSBJISIFOTCS 8 0eHb 3aujumbl.

Pertierrie 00 orjeHKe MPUHUMAETCS Ha 3aKpbIiToM 3acefanuu ['OK 1Mo oKoOHYaHWM TIPOLIeAYPhI
3alUThl BCcex paboT, HaMeueHHBIX Ha JaHHOe 3acefanue. [l orjenku BKP rocymapctBeHHas
5K3aMeHaL[MOHHasi KOMUCCHSL PyKOBO/ZCTBYeTCS C/IeyFOLMMU KPUTePUSIMU:

— aKTyaJbHOCTb TEMBI;

— Hay4YHO-TIPAKTUYEeCKOe 3HaUeHWEeM TeMbl;

— KaueCTBO BBITIOJIHEHUsT PaOOThI, BK/TFOUAst ZIEMOHCTPALIMOHHBIE U TIPE3e€HTAlMOHHbBIE MaTepHAIbI;

— CoZlep>KaTesIbHOCTh [JOK/1aZia U OTBETOB Ha BOIPOCHI;

— yMeHUe TIPeZICTaB/ISITh paboTy Ha 3alluTe, ypOBEHb PeUeBOM KYJIbTYPBHI.

- OLIeHKA U peKOMeH/lallii PyKOBOJUTEJIS;

— TM0JIHOTA PACKPBITHUSI UCC/IeyeMOW TeMbI;

— MPOAYMaHHOCTb MeTO/0JIOTMH U arirapara UCC/ie0BaHusl, COOTBETCTBUE UM CZe/IaHHbIX aBTOPOM
BbIBO/IOB.

OneHka «oT/imuHO» (5 06asiyioB) BBICTAB/SIeTCS 3a TIyOOKOe pacKphITHE TeMbl, II0JIHOe
BBITO/IHEHHE TI0CTaB/IeHHbIX 3a/lay, JIOTUYHO M3/I0)KEHHOe COJlep)KaHue, KaueCTBeHHOe o(hopMiieHre
paboThl, COOTBETCTBYIOIIee TPeOOBaHUSM JIOKAIbHBIX aKTOB, BEICOKYIO CO/lep)KaTe/IbHOCTD /I0K/Iazia
Y IeMOHCTPALMOHHOI'0 MaTepHaJia, 3a pa3BepHyThle U MOJIHbIe OTBEThI Ha BONPOCH! ueHoB ['OK;

OneHka «xopomo» (4 06ansa) BbLICTABASIETCS 3a T[I0JIHOE PACKPBITHE TeMbl, XOPOIIO
ripopaboTaHHOe cojiep>kaHre 0e3 3HaUMTe/IbHBIX TTPOTUBOPeuMid, B 0hopMIeHHH PabOThl UMEIOTCS
He3HauWTe/lbHble OTK/JIOHEeHHsI OT TpeOOBaHW, BBICOKYIO CO/lep)KaTeNbHOCTh JOKIala U
JIeMOHCTPALIMOHHOTO MaTepuara, 3a HeOoJIbIle HeTOUHOCTH TPY OTBeTax Ha BOTMPOCh! uieHOB ['OK.

OreHKa «yJAOB/IeTBOPUTE/NIbHO» (3 0asia) BBICTAB/SIETCS 3@ HETIONHOE DPACKpLITHE TEeMBbl,
BBIBOJIOB U TIPEJJIO’KEHWH, HOCAIMX OoOmumi Xapaktep, B odopmyieHHMd paboTbl HMEHTCs
He3HauuTe/bHble OTK/IOHEHWs OT TpeOOBaHWM, OTCYTCTBHe Har/siIHOTO TpeJcTaBjieHusi paboThl U
3aTpy/AHeHUs TIPU OTBeTax Ha BOMPOCHI ueHoB ['OK.

Or1leHKa «HEeY/J0BJIETBOPUTEIBLHO» (2 0asia) BBICTAB/SETCS 3a YaCTUYHOE PACKPBITHE TEMBI,
HeoOOCHOBaHHBIE BBIBO/IbI, 3a 3HAUMTE/bHBbIE OTKJIOHEHHsI OT TpeOoBaHW B odopmyieHUH U
Tnipe/icTaB/ieHUy paboThI, KOTAa 0OydaroIuiics [[OMyCKaeT CyIeCTBeHHble OLIMOKM TpY OTBeTe Ha
BOIpOChI wieHoB ['OK.

22



OueHka «Hey/i0B/IeTBOpHTEBLHO» (1 0Oasn) BbIcTaB/isieTcsi 32 HeOOOCHOBaHHBIE BBIBOJBI, 3a
3HauMTe/bHbIe OTKJIOHEeHUs OT TpeOoBaHW B 0OpM/IEHUM U TIpeJCTaBlIeHUH pabOoThl, OTCYTCTBHE
HAarJIAHOTO TIpe/iCTaBIeHus: paboThI, KOrja 00yJaroIuiics He MOYKeT OTBETHUTb Ha BOTIPOCHI UIeHOB
I'OK.

OLIeHKU «OT/IMYHO», «XOPOILO», «YZOBJIETBOPUTEILHO» 03HAUarOT YCIIeLIHOe MPOXOXKIeHue
roCy/lapCTBEHHOI'O aTTeCTallMOHHOI'O MWCIIBITAHWS, UTO $BJSETCS OCHOBaHUWEM /Ui BblJauu
oOyyaroreMycsi JOKyMeHTa O BbICLIEM 00pa30BaHUY U O KBayMpuKaipy obpasiia, yCTaHOBIEHHOTO
MuHmCTepCTBOM HayKH | BhIciero oopasoBanus Poccuiickoit @efeparyu.
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[Ipunoxenue 1
IIpuMepHbIi epedyeHb TeM BBINYCKHBIX KBA/TH(UKALMOHHBIX PadoT

VccnenoBanve TpOLeCCOB  reHepaliy  3/IeKTPOHEPrMM Y TeIUvIoThl  JJI1  TPOKaTHOrO
TIPOM3BO/CTBA CTaJIH.

UccnenoBanrie paboTbl MapoBbIX TypOMH C yTWiIM3alyed Teryla Ha KOMMYHa/IbHOE
TEeTIOCHA0KeHHe C T1eJTbF0 ONTTUMU3ALINH.

VccnenoBanve BO3MOXXHOCTH UCIIO/IBb30BaHUS TeIJIOThI pa3/iMBaeMoy CTaly B 30HE BTOPUUYHOIO
OXJIaXK/|eHUSI MalllMHb] HEeNPePLIBHOT'O JIUThsI 3arOTOBOK JI/Is1 FTeHepaLiy 3/1IeKTPOSHePruH.
VccnenoBanvie BO3MOXXHOCTH UCIIOIb30BaHUS TeIJIOThI pa3/iMBaeMoy CTaly B 30HE BTOPUUYHOIO
OXJIaXK/]eHUSI MalllHb] HEeNPepPbIBHOI'O JINThsI 3arOTOBOK [|/IsI TeHepaLiu X0J10/a.

VccrnenoBaHvie BO3MOXKHOCTH yBeJIMUeHUs] BaKyyMa B KOHJieHCAaTOpaX IapoBbIX TYpOUH C
TIpYMeHeHHs1 TeIJIOBbIX HaCOCOB.

VccnenoBanve cucteM reHepalyy 3/€KTPOSHEPIMM M TEIUIOTHI /ISl 3/1IeKTPOCTasenaBuabHOro

TIPOM3BO/ICTBA.
UccnenoBanue BO3MO>KHOCTH TIOBBILIEHUS 3Hepro3¢ppeKTHBHOCTU BO3/IyLIHbIX
TypOOKOMIIpeCCcopoB.

VWccnenoBaHye BapuaHTOB YTU/IM3aLMK HU3KOMOTEHL[MAIbHOM TEI/IOThHI 1apOBbIX TYPOUH.
WccnenoBanre paboThl KOHZEHCATOpa TMapoOBOM TypOWHBI NpUMEHUTeNbHO K ycioBusM TOIL]
OAO «MMK».

UccnenoBanve 3¢ ¢deKTUBHOCTM  TepeBoZia  paboThl  HACOCHBIX  CTAHLMN  y/laneHHbIX
TeryIonoTpebrTesNell B PeXXHUM TeTJIOBOTO MyHKTA.

UccnenoBanue paboTbl OTOMUTENBHBIX KOTE/IBHBIX C WCTMO/Ib30BaHHEM I1apOra3oBbIX YCTaHOBOK
C Lie/TbIO MOBBIIIeHUs 3(p(PeKTUBHOCTH.

WccnenoBanve cucteM TeryiocHab)KeHHsI TTPOU3BOZCTBEHHBIX TOMELeHUI C HCI0b30BaHUEM
HOBOT'0 000DPY/I0BaHUSI C 1]e/IbI0 MOBBIIeHHs () (HeKTUBHOCTH.

Pa3paboTka cxeM npUMeHeHUsI BLICOKOTEMITePaTYPHBIX ra30MapoTypOUHHBIX yCTaHOBOK Ha TOL]
TIPOMBILLIIEHHBIX MTPeANPUATHN.

PacueTHO-aHa/IMTUUECKHWE MCC/IE[0BaHUSL TOMNOYHBIX YCTPOMCTB M TMJPaBIMYECKUX CXeM
KOTeJIbHBIX arperaToB C Iie/Ibl0 MOBBIIeHuUs 3((HeKTUBHOCTH UX PabOTHI.

WccnenoBanve BO3MOKHOCTEN MCIIO/Ib30BaHUS [JBYXKOHTYPHBIX ITApOBOJOIPENHBIX KOTJIOB IS
riepeBoZia pabOThI OTOMUTE/TBHBIX KOTE/IBHBIX B PeXKUM MUHU-TIL].

Wccnenosanue anbTepHaTUBHOMU CUCTEMBI aBTOHOMHOT'O 3HeproobecrieueHus
MeTaJI/Typruueckoro 3aBoja.

CoBepiieHCTBOBaHUEe pabOThl OIOUHON MBIIEYTOBHOM YCTaHOBKUA C YCTAaHOBKOW TYPOWHBI C
TIPOMOTOOPOM.

VccnenoBanve BO3MOXXHOCTH UCIIO/Ib30BaHUS BOZOYTOJIBHBIX CYCIIEH3MM Ha OCHOBE HOBBIX
HaHOMAaTepUasIoB B MbLIEYTObHBIX KOT/IaX.

VccnenoBanve TepMOAMHAMUKM LMK/IOB TEIUIOBBIX JBHUraresied C TOBBIIIEHHbIM K.IL.J. U
pa3paboTka cxeMbl 3Heprob/i0Ka Ha 3TOl OCHOBe.

V3yyeHre BO3MOXXHOCTH TNPOMBILUIEHHOTO WCIO/Ib30BaHUS JBUraTesiedd Ha OCHOBe LMKIa
CrupivHra Jj1s yTUIM3alyuy TeTuIoTbl HU3KOIIOTeHLIMaIbHOrO Tapa.

WccnenoBanre paboThl TerIOOOMEHHUKOB C eCTeCTBEHHBIM OXJIaKAeHHeM i KOHZeHCaluu
HU3KOIOTeHLIMa/IbHOr O I1pa.
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23.
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28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

UccnenoBanue 3¢ ¢eKTHBHOCTH 0OOTalieHusi BO3AYIIHOTO AYThs /sl SHEPreTHUeCKnX KOTJIOB,
VICTIO/Ib3YIOLMX BTOPUYHBIE Tas3bl.

UccnenoBanvie  3¢G¢eKTUBHOCTH  TpUMEHeHHsi MeMOpaHHbIX — TeXHOJIOTHM  TIOTyueHust
oboraieHHOro Bo3ziyxa /ijisi 95KOHOMHUM TOIUIMBA B HarpeBaTe/IbHBIX IeYax.

Pa3paboTka KOHIIEMMMA CUCTeMBbl 3HeproobecriedeHust 3Komonvca Ha 10 THICSU JKUTesel,
YAa/IeHHOI'O OT ITPOM30HBI.

VccnenoBanve  BO3MOXKHOCTEM — WCIIO/Ib30BaHMSI  aKKyMYJIAITOPOB — TeIVIOTBI U XO/I0Ja
pereHepaTHBHOTO THIIA B CHCTEMax SHeproobecrieyeHus1 MeTa/UTypruuecKoro MpenpusiTys.
WccnenoBanve 3¢ ¢heKTUBHOCTU TMPUMEHeHUs] HAHOCTPYKTYPUPOBAHHBIX MaTepuasioB /st
TIOBBIIIIEHUS SHEPTreTUUeCKO 3 PeKTHBHOCTH PabOTHI TeTVIOTEXHUUECKHUX arperaToB.
PacueTHO-aHa/mMTUUeCKWe ¥ SKCIEpUMeHTa/lbHble WCC/Ae0BaHUSl TOIMOYHOTO YCTPOMCTBA H
TUZpaB/INUECKON CXeMbl KOTeJIbHOTO arperata Ha KOKCOBOM Tra3e M 00OraijeHHOM KHC/IOPOZOM
BO3JyXe.

UccnenoBanve 3¢¢deKTMBHOCTH PabOThl YCTPONCTB OXJIaXKAEHUs BOJbI B LMK/Ie OOOPOTHOTO
BogocHabxeHus JITTLI-9 OAO «MMK».

VccnenoBanve BO3MOKHOCTH WCITI0J/Ib30BaHUS TeIIOThI pasnuBaemon ctamu B 3BO MHJI3 pns
reHepaLyy 3/1eKTPO3HepIrUu.

WccnepoBanue mporjecca CKUraHWs yIjisl B aspOLIAKOBOM pacIuiaBe il TeIIOTeXHOJIOTUU
o6skura U3BecTHsKa.

WccnepnoBanue mporjecca CKUraHus YIjisi B a3pOLIAKOBOM pacIuiaBe Il TeIIOTeXHOJIOTUU
TIPOM3BO/CTBA LIeMEeHTHOI'0 K/IMHKepa.

CpaBHUTe/NbHBI aHalM3 BapyvaHTOB 00pabOTKM BOABI [/I1 KOTJIOB peareHTHbIMU U
Ge3peareHTHBIMK MeTOJAMH.

CpaBHUTe/IbHBIM aHAIM3 METOZI0B 00eccoBaHus 06aBouHOM Boabl Ha TOC.

CpaBHenue 3¢ G eKTUBHOCTH NTpUMeHeHUs A/1s1 TeryiocHabxeHust KpynHbIX TOL 1 muan-TOL.
[ToBblieHne 3((eKTUBHOCTH YTWIM3aLMM TeIUIOTHI OTXOJSLIMX [AbIMOBBIX a30B C ITOMOLIBIO
KOH/IEHCAIIMOHHBIX TeTJI00OMEeHHHUKOB.

CpaBHHUTe/IBHBIM aHa/IM3 CXeM YTUIM3alMi BTOPUYHBIX SHEPropecypCcoB HarpeBaTe/IbHbIX ITeYei.
WccnenoBanye BO3MOXKHOCTM COBMECTHOTO MCIIO/Ib30BaHUSl ajbTepHAaTUBHBIX HWCTOYHUKOB
SHEPruU B CUCTeMaxX OTOIIIEHHS U TOpsiuero BOJ0CHA0KeHus!.
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